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NEW 3-ARYL PROPIONIC ACID DERIVATIVES AND ANALOGS 
Field of invention 

The present invention releates to certain novel 3-aryl-2-hydroxypropiomc acid derivatives 
and analogs, to a process for preparing such compounds, having the utility in clinical 
conditions associated with insulin resistance, to methods for their therapeutic use and to 
pharmaceutical compositions containing them. 

Background of the invention 

Insulin resistance, defined as reduced sensitivity to tiie actions of insulin in the whole body 
or individual tissues such as skeletal muscle, myocardium, &t and liver prevail in many 
individuals with or without diabetes mellitus. The insulin resistance syndrome, IRS, refers 
to a cluster of manifestations including insulin resistance with accompanying 
hyperinsulinemia, possibly non insulin dependent diabetes mellitus (NIDDM), arterial 
hypertension, central (visceral) obesity, dyslipidemia observed as deranged lipoprotein 
levels typically characterized by elevated VLDL (very low density lipoproteins) and 
reduced HDL (high density lipoproteins) concentrations and reduced fibrinolysis. 

Recent epidemiological research has documented that mdividuals witii insiilm resistance 
run a greatly increased risk of cardiovascular morbidity and mortality, notably suffering 
fiom myocardial in&rction and stroke. In non-insulin dependent diabetes mellitus these 
a&erosclerosis related conditions cause up to 80% of all deadis. 

In clinical medicine there is at present only limited awareness of the need to mcrease die 
insulin sensitivity in IRS and thus to correct the dyslipidemia which is considered to cause 
the accelerated progress of athoosclerosis. 
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Furthennore there is at preseat no phannacothen5)y available to adequately correct the 
metabolic derangements associated with IRS. To date, the treatment of NIDDM has been 
focused on correction of the deranged control of carbohydrate metabolism associated with 
the disease. Stimulation of endogenous insulin secretion by means of secretagogues, like 
sulphonylureas, and if necessary administration of exogenous insulin are methods 
frequently used to normalize blood sugar but that will, if anything, further enhance insulin 
resistance and will not correct the other manifestations of IRS nor reduce cardiovascular 
morbidity and mortality. In addition such treatment involves a significant risk of 
hypoglycemia with associated complications. 

Other therapeutic strategies have focused on aberrations in glucose metabolism or 
absorption, including biguanides, sudi as methformin, or glucosidase inhibitors, such as 
acaibose, Alfliougji these agents have been efiBcacious to a degree, their limited clinical 
effect is associated with side effects. 

A novel therapeutic strategy involves the use of insulin sensitizing agents, such as the 
• tihiazolidinediones which at least in part mediate their effects via an agonistic action on 
nuclear receptors. Ciglitazone is the prototype in this class. In animal models of IRS these 
compounds seem to correct insulin resistance and the associated hypertriglyceridaemia and 
hyperinsulinemia, as well as hyperglycemia in diabetes, by improving insulin sensitivity 
via an effect on lipid transport and handling, leading to enhanced insulin action in skeletal 
muscle^ liver and adipose tissue. 

Ciglitazone as well as later described ftiazolidinediones in clinical development either 
have been discontinued reportedly due to unacceptable toxicity or show inadequate 
potency. Therefore there is a need for new and better compounds with insulin sensitizing 
properties. 
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Prior art 

Compounds of the formula 




and certain derivatives thereof disclosed in US S 306 726 and WO 91/19702 are said to be 
useful as hypoglycemic and hypocholesterolemic agents, and in US 5 232 945 said to be 
- useful in the treatment of hypertension. 

AU 650 429 discloses structurally related compounds, but claimed to have different 
properties: diuretic, antihypertensive, platelets anti^aggregating and anti-lipoxygenase 
properties. 

£P 139 421 discloses compounds having the ability to lower blood lipid and blood sugar 
levels. Among these compounds is troglitazone, a compound that has reached the martet 
for treatment of NIDDM or decreased glucose tolerance. 

WO 97/31907 discloses compounds which are claimed to show good blood-glucos 
lowering activity and therefore to be of use in fte treatment and/or prophylaxis or 
hyperglycaemia, dyslipidemia, and are of particular use in the treatment of Type n 
diabetes. 
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These compounds are also claimed to be of use for the treatment and/or prophylaxis of 
other diseases including Type I diabetes, hypertriglyceridemia, syndrome X, insulin 
resistance, heart fiadlure, diabetic dyslipidemia, hyperlipidemia, hypercholesteremia, 
hypertension and cardiovascular disease, especially atherosclerosis. 

Description of the invmtion 

The invention relates to compounds of the general formula (I) 




and stereo and optical isomers and raconates thereof as well as phaimaceutically 
acceptable salts, solvates and crystalline forms thereof, in which fonnula 

A is situated in the ordio, meta or para position and represents 

R^ R' 

i I II 
- C - C - COR or - C = C - COR, wherein 

R^ R^ 

R is hydrogen; 

-0R\ wherein represents hydrogen, alkyl, aryl or aDcylaryl; 
-NR^^, wherein R* and R^ are the same or different and R* is as defined above 
and R^ represents hydrogen, alkyl, aryl, alkylaryl, cyano, -OH, -Oallcyl, -OaryU - 
Oalkylaryl, -COR® or -S02R^ herein represents hydrogen, alkyl, aryl or 
alkylaryl and R^ represents alkyl, aryl or alkylaryU 
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is alkyl, aryl, alkene, all^e, cyano; 

-0R^ wherein is alkyl, acyl, aiyl or allqrlaryl; 
f f 

-0-[CH2lm -OR , wherein R represents hydrogen, alkyl, acyl, aryl or aDcylaryl 
and m represents an integer 1-8; 
-OCONR^^ wherein R* and R^ are as defined above; 
-SR*^, wherein R^ is as defined above; 
-S02NR^^, wherein R^ and R* are as defined above; 
-S020R^ wherein R^ is as defined above; 
- COOR^ wherein R*^ is as defined above; 
R^ is hydrogen, halogen, alkyl, aryl, or alkylaiyl, 

3 4 

R andR are the same or different and each represents hydrogen, alkyl, aiyl, or alkyl^ 
nis an integer 1-6, 

D is situated in the ortho, meta or pant position and represmts 
-0S02R^ wherein R^ is as defined above; 
•OCO^IR^R^ herein R^ and R^ are as defined above; 
-NR*^COOR^ wherein R* and R^ are as defined above; 
-NR^COR^ wherein R^ and R^ are as defined above; 
-NR^^, wherein and R^ are as defined above; 
.^fR''S02R^ wherein R^" and R^ are as defined above: 
-NR^CONR^^ ^^erein R^ R^ and R^ are the same or difiEerent and each 
represents hydrogen, alkyl, aryl, or alkylaryl; 

-NR^CSNR^^ wherem R^ R^ and R^ are the same or dififerent and each 

represents hydrogen, alkyl, aryl or alkylaryl; 

-S02R^ wherein R^ is as defined above; 

-SOR^ ixdierdn R^ is as. defined above; 

-SR^ wherein R^ is as defined above; 

-S02NR^^, wherein R^ and R^ are as defined above; 

-S020R^ wherein R^ is as defined above; 

-CONR^^ wherein R^ and R^ are as defined aboye; 
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25 



D* is situated in the ordio» meta or para position and represents 

hydrogen, alkyl, acyl, aryl, alkylaiyl, halogen, -CN, -NO2, -NrV, wherein 

and are as defined above; 

-OR^, wherein R^ is as defined above; 

-0S02R^, wherein R** is as defined above; 
D*' is situated in the ortho, meta or para position and represents 



hydrogen, alkyl, acyl, aryU alkylaryl, halogen, -CN, -NO2, -NR^R^ wherein R^ 

and R^ are as defined above; 

-OR^, wherein R^ is as defined above. 
10 •0S02R^ wherein R^ is as defined above. 

For ease of reference the definitions of formula I above is henceforth referred to as defined 
in Category A. Unless otherwise stated the definitions of the various substituents are as 
defined under Category A throughout tiie present s^pIicatioiL 

15 The compounds of the formula I are surprisingly effective in conditions associated with 
iTiCTiiiTi resistance. 

Category A2: In one embodiment the present invention does not comprise (S)-2-ethoxy-3- 
[4-(2.{4-[methanesulfonyloxyphenyl}ethoxy)phenyl]propanoic acid, and 3-{4-[2-(4-rert- 
20 butoxycaxbonylaininophmyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid. 

Category A3: preferred conq)ounds of die present invention are those of formula I, wherein 
A is situated m the meta or para position and represents. 



I I 

— C — C — COR, whersin 
I I 
R*R^ 
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Kis hydrogen; 

-OR^ t wherein is as defined in Category A; 

-NR^^, wherein R^ and R^ are the same or different and R^ is as defined in 
Category A and R^ represents hydrogen, alkyl, aryl, alkylaryl, cyano, -OH, 
-Oalkyl or -Oalkylaryl; 
b} is cyano; 

•OR^ wherein R^ is as defined in Category A; 

-0-[CH2]m -0R\ wherein m and R* are as defined in Category A; 

2 

R is hydrogen or alkyl; 
R^ is hydrogen or alkyl; 
R"* is hydrogen; 
n is an mteger 1-3; 

D is situated in the ortho, meta or para position and represents 
•0S02R^ wherein R^ is as defined in Category A; 
-OCONR^^ wherein R^ and R^ are as defined in Category A; 
-NR^COOR^ wherein R^ and R^ are as defined in Category A; 
-NR*^COR^, wherein R^ and R* are as defined in Category A; 
-NR^^ >^erein R^ and R^ are as defined in Category A; 
-NR^S02R*^, wherein R*^ and R^ are as defined in Category A; 
-NR^'CONR^^ wherein R^ R*^ and R are as defined in Category A; 
-NR^CSNR^^ wherein R^ R^ and R^ are as defined in Category A; 
•SOjR^ wherein R^ is as defined in Category A; 
-SR^ wheremR^ is as defined in Category A; 
-CN; 

-CONR'R^ wherein R^ and R^ are as defined in in Category A; 
D* is situated in &e or&o, meta or para position mi represents 

hydrogen, alkyl, alkylaryl, halogen, -CN or -NO2; 

-OR^, wherein R^ is hydrogen or alkyl; 
D* ' is situated in the ortho, meta or para position and represents 

hydrogen, alkyl, alkylaryl, halogen, -CN or -NO2; 
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-OR^, \^^erein is as defined above. 

Category A4: fiiitber preferred conqpounds of the present inventioxi are those within 

Category A3, wherein 
A is situated in the meta or para position; 
R is - OR^, wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylaiyl; 
R^s - Oalkyl; 
R^is hydrogen or alkyl; 
"B? is hydrogen or alkyl; 
R^ is hydrogo^ 
nis an integer 1-3,. 

Dis situated in the ortho, meta or para position and represents 

- NR^COOR^ wherein R^ and R^ are as defined in Category A; 
D' is hydrogen. 
D*'is hydrogat 

Category A5: further preferred compounds of the present invention are those within 

Category A4, wherein 

A is situated in the para position; 

R is -OH. -Oallqrl or -Oalkylaiyl; 

-NHj* -NHOaDcyhiryl or -NHCN; 
R^ is -Oall^l, preferably -Olower alkyl; 
R*^ is hydrogen; 
V? is hydrogen; 
nis the integer 1; 

Dis situated in the para position, and represents -NR^COOR^, herein 
R*^is as defined in Category A and R** represents hydrogen or alkyl. 
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Categoiy A6: further preferred compounds of the present invention are those within 
Category AS, wherein 

D is -NR^COOalkyl herein R' represents hydrogen and lower alli^L 

Category A7: further preferred compounds of the present invention are those within 
Category A3, wherein 

A is situated in the meta or para position. 

R is -0R^ wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylaryl; 
R^ is -Oalkyl; 
R is hydrogen or alkyl; 
R^ is hydrogen or alkyl; 
R is hydrogeii; 
n is an int^er 1-3; 

D is situated in the ordio, meta or para position and represents 

-NR*^COR*, wherein and R* are as defined m Category A; 
' D' is hydrogen. 
D" is hydrogen. 

Category A8: further preferred compounds of the present invention are those within 

Category A7 wherein 

Ais situated in the para position; 

Ris -OH, -Oalkyl or -Oalkylaiyl; 

-NHOaDcylaryl or -NHCN; 
is -Oalkyl, preferably -Olower alkyl; 
R is hydrogen; 
R^ is hydrogen; 
nis themteger 1; 

D is situated in the para position, and represents -NR^COR^, wherein 

R^ is as defined in Category A and R^ represents hydrogen or alkyl. 
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Category A9: further preferred compounds of the present invention are those within 
Category A8, wherein 

D is -NHCOR^ wherein is as defined in Category A. 

Category AlO: further preferred compoimds of the present invention are those within 
Category A3, wherein 

A is situated in the meta or para position, 

R is - 0R^ wherein R* is hydrogen, alkyl or alkylaryl; 

-NIDI?*, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or 

-Oalkylaiyl; 
R^is -Oalkyl, 
R^ is hydrogen; 
R^ is hydrogen or alkyU 
R'^ is hydrogen; 
nis an integer 1-3; 

" D is situated in the oitho, meta or para position and represmts 

-S02R^ wherein R^ is as defined in Category A; 
D' is hydrogen; 
D'* is hydrogen. 

Category Al 1 : further preferred compounds of tiie present invention are diose within 

Category AlO, wherein 

A is situated in die para position; 

Ris -OH, -Oalkyl or -Oalkylaryl; 

.NH2, -NHOalkylaryl or -NHCN; 
R^ is -Oalkyl, preferably -Olower aDcyl; 
R^ is hydrogen; 
n is the integer 1; 
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D is situated in the para position and represents -S02R^ wherein R*^ is as defined in 
Category A. 

Category A12: fiirther preferred compounds of the present invention are those within 
Category A3 , wherein 

A is situated in the meta or para position, 

R is -OR^ wherein is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or 

-Oalkylaiyl; 
R^ is -Oalkyl; 
R is hydrogex^ 
R"^ is ^ hydrogen or alkyl, 

A 

R is hydrogen; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and represents 

-SR^, wherein R^ is as defined in Category A; 
' D' is hydrogen; 
D** is hydrogen. 

Category A13 : farther preferred oonq}ounds of the present invention are fliose within 

Category A12, wfaerem 

Ais situated in the para postion; 

R is -OH, -Oalkyl, -Oalkylaryl; 

-NHj, -NHOalkylaryl or -NHCN; 
r' is -Oalkyl, preferably -Olower alkyl; 
R^ is hydrogen; 
nis themtegerl; 

D is situated in the para position and represents -SR^, wherein R^ is as defined in 
Category A. 
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Category A14: further preferred compounds of the present invention are those within 
Category A3, wherein 

A is situated in tbe meta or para position, 

R is -OR*, wherem R* is hydrogen, alkyl, alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -OalkyI or 

-Oalkylaiyl; 
b} is -Oalkyl; 
R^ is hydrogen or aDcyl; 
R^ is hydrogen or alkyl; 
R^ is hydrogen; 
nis an integer 1-3, 

D is situated in tihe ortho, meta or para position and represoits 

-OCONR^^, wherein R^ and R^ are as defined in Category A; 

D' is hydrogen; 
D" is hydrogen. 

' Category A15: further preferred compounds of the present invention are those within 
Category A14, wherein 
A is situated in the para position; 
R is -OH, -OalkyU -Oalkylaiyl; 

-NHi, -NHOaDcylaiyl, -NHCN; 
R is hydrogen; 
R^ is hydrogen; 
nis the integer!; 

Dis situated in the para position, and represents 

-OCONHR*^, wherein R^ is as defined in Category A. 

Category A16: fiirdier preferred compounds of the present invention are those within 

Category A15, wherein 

R^ is -Oalkyl, preferably -Olower alkyl; 
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Dis -OCONHalkyL 

Category A17: further preferred compounds of the present invention are Aose within 
Category A3, wherein 

A is situated in the meta or para position, 

R is -OR^, wherein R^ is hydrogen, alkyl, alkylaryl; 

-NHR*', wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or 

-Oalkylaiyl; 
rMs -OaDcyl. 
R^ is hydrogen or alkyl; 
R^is hydrogen or alkyU 
R^is hydrogen; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and represents 

-NR^S02R*^, wherein R^ and R^ are as defined in Category A; 
D* is hydrogen; 
D" is hydrogen. 

Category Al 8: fiiither prefetied conqwunds of the present invention are tiiose wiflun 

Category A17, wherein 

A is situated in the para position; 

Ris -OH, -Oalkyl, -Oalkylaryl; 

-NH2, -NHOalkylaryl or -NHCN; 
R^ is hydrogen; 
R'^ is hydrogen; 
nis the integer Ir 

D is situated in the para position, and represents 

-NR^S02R^ wherein R*^ is as defined in Category A and R^ is hydrogen or alkyl. 



wo 99/62871 



14 



PCT/SE99/00942 



Category A19: further preferred compounds of the present invention are those within 
Category A18, wherein 

is -Oalkyl, preferably -Olower alkyl; 
D is -NR^S02alkyl wherein is as defined above. 

Category A20: further preferred compounds of the present invention are those within 
Category A3, wherem 

A is situated in the meta or para position; 

R is -0R^ wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or 

-Oalkylaryl; 
R^ is -Oalkyl; 
R^ is hydrogen or alli^l; 
R^is hydrogen or alkyU 
R^ is hydIOgeI^ 
nis aninteger 1-3; 

"D is situated in &e ortho, meta or para position and represents 
-NR^^ wherein R^ and R^ are as defined in Category A; 

D' is hydrogen; 
D" is hydrogen. 

Category A21 : furdier preferred compounds of the present invention are those within 

Category A20, wherein 

A is situated in the para position; 

R is -OH, -Oalkyl, -Oalkylaryl; 

-NH2,.-NH0alkylaiyl or -NHCN; 
R^ is hydrogen; 
R^ is hydrogen; 
nis theintegerl; 

Dis situated in the pazaposition* and represents 
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-NRR whereinR is as defined in Categoiy A and R is hydrogen or alkyl. 

Category A22: further preferred compounds of &e present invention are diose within 

Category All, wherein 

r' is -Oalkyl, preferably -Olower alkyl; 



Category A23: further preferred compounds of the present invention are diose within 
Category A3, wherein 

A is situated in the meta or para position; 

R is -OR*, wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oall^l or 



R is hydrogea or alkyl, 
R^is hydrogen; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and represents 

-NR^CONR^\ wherein R^ R"^ and R^ are as defined in Category A; 
D' is hydrogen; 
D** is hydrogea 

Category A24: further preferred compounds of the present invention are those within 

Category A23, wherem 

A is situated in the para position; 

R is -OH, -Oalkyl, -OaDcylaryl; 



Dis 



h h 
-MR aU^^l wherein R is hydrogen or alkyl. 



R'is 



-OalkylaryU 
-Oalkyl; 

hydrogen or alkyl; 




-NH2, -NHOaJkylaryl or -NHCN; 

hydrogen; 

hydrogen; 
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nis the integer 1; 

D is situated in the para position, and represents 

-NHCONHR^ wherein R*^ is as defined in Category A. 

Category A25: further preferred compounds of the present invention are those within 
Category A24, wherein 

is -Oalkyl, preferably -Olower alkyl; 
Dis .NHCONHalkyl 

Category A26: further preferred compounds of the present invention are those within 
Category A3, wherein 

A is situated in die meta or para position; 

R is -OR*, wherein R* is hydrogen, alkyl or alkylaryU 

.NHR\ wherein R** is hydrogen, alkyl, alkylaryl, cyano , Oalkyl or 

-Oalkylaryl; 
R* is -Oalkyl; 
' R^ is hydrogen or alkyl; 
R^ is hydrogen or alkyl; 
R'^is hydrogen; 
n is an integer 1-3; 

D is situated in die ortho, meta or para position and represents 

.^1R*^CSNR^^ wherein R^.R"^ and R^ are as defined in Category A; 

D' is hydrogen; 
D" is hydrogen. 

Category A27: further preferred conqjounds of flie present invmtion are those within 

Category A26, wherdn 

A is situated in the para position; 

R is -OH, -Oalkyl -OaDcylaryl; 

-NHj, -NHOalkylaryl or -NHCN; 
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is hydrogen; 

is hydrogen; 

. nis (he integer 1; 

D is situated in fhe para position, and represents 

5 -NHCSNHR^, wherein R^ is as defined in Category A. 

Category A28: further preferred compounds of the present invention are fliose within 
Category A27, wherein 
R^ is -Olower alkyl. 
10 Dis -NHCSNHalkyL 

Category A29: further prcfaicd compounds of the present invention are those within 
Category A3, wherein 

Ais situated in ^emeta or para position; 
15 Ris -0R\ wherein R* is hydrogen, aDcyUalkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl. cyano, -Oaftyl or 

-Oalkylaiyl; 
R^ is -Oalkyl; 
R^ is hydrogen or alkyl; 
20 R^is hydrogen or alkyl; 
R^ is hydrogen; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and represents 
-0S02R^ wherein R*^ is as defined in Category A; 

2S D* is hydrogen; 
ly is hydrogen. 

Category A30: fiirther prefered conqwunds of the present invention are those within 
Category A29, wherein 
30 Ais situated in the para position; 
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R is -OH, -Oalkyl, -Oalkylaiyl; 

-NH2. -NHOalkylaiyl or -NHCN; 

R is hydrogen; 

bydbrogen; 
nis the integer 1; 

D is situated in tiie para position and represents 
-0S02alkyl or -0S02aIkylaiyL 

Category A3 1 : further preferred compounds of the present invention are those within 

Category A30, wherein 

R^ is -Oalkyl, preferably -Olower alkyl; 

D is -OSO2 alkyL 

Category A32: forflxer prefeired coiiq)ounds of tiie invention are 

2- Ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl}ethoxy)phenyl]propanoic acid; 

3- {4-[2-(4-rert-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoicari 
2-Ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl}piopanoic acid; 
2-Ethoxy-3-{4-[2-(4-methylsulfiuiylphenyl)ethoxy]phenyl}piopanoicad 

2- £thoxy-3-[4-(2-{4-isobulyiylaminophenyl}etboxy)phenyl]p^ acid; 

3- {4-[2-(4-rerr-Butylcarbamoyloxyphenyl)ettioxy]phenyl}-2-ethoxj^ acid ethyl ester, 
2-Ethoxy-3*{4-[2-(4-mettianesulfonylaminophenyl)ethoxy]phenyl}propan^ acid; 
^^:yano-2-ethoxy-3-[4-(2-{4-metbanesulfonyloxyphenyl}ethoxy)phen^ 
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Ar-Benzyloxy-2-ethoxy-3-[4-(2- {4-methanesul^^ 
2-Elhoxy-3-[4-(2-{4-metiianesulfonyloxypheayl}ethoxy^^ 

2-Ethoxy-3-{4-[3-{3-meflianesulfonyloxyphenyl)propoxy^^^ acid efliyl 

ester; 

2- Ethoxy-3-(4-{2-[4-{2-propanesulfonyloxy)phenyl]ethoxy}phenyl)pro 

3- [4-{2-(4-[rerr-Butoxycarbonyl(methyl)ainino]phenyl)et^^ 
ethoxypiopanoic scid; 

(S)-2-Ethoxy-3-[4-{2-[4-(methoxycaxbonylamino)p^^ 

2- Ethoxy-3-{4-[2<4-mefliyl<»ibamoyioxyphenyl)ethoxy]p^^ add ethyl 
ester; 

3- [4- {2-(4-|Benzyloxycaibonylamino]phenyl)ethoxy}phenyl]-(S)-2-e&^ acid; 

3-{4-[2-(4-/err-6utoxycaxbonylaminophenyl)eth0xy]*3Hnethoxyphen^ 
ethoxyprqpaxioic acid; 

3-[4-(2-{4-r^-Butoxycaibonylan2inopheayl}ethoxy^henyl]-2^^ 
trifluoroethoxy)pnq>anoic acid methyl esten 

(S)-2*Ethoxy-3-(4-{2-[4^henylsul&nyl)phenyl]etho^}phenyl)^ add; 

and, where applicable, stereo- and optical isomers and lacemates thereof as wdl as 
pharmaceuticaUy acceptable salts, solvates and crystalline fonns ihereofl 
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Category A33: further preferred compounds of the present invention are compounds which 
are one of the possible enantiomers. 

When alkyl is included in flie substituent D the preferred alkyls are methyl, ethyl, propyl, 
isopropyl and tertiary butyl. 

When the substituent represents an alkyl group, the preferred alkyls are alkyl groups 
having from 2 to 6 carbon atoms. 

When the substituent OR* represents an alkylaryl groiq), tfie preferred alkylaryl is benzyl. 

In the present specification the expression **phaimaceutically acceptable salts" is intended 
to define but is not limited to sudi base salts as the alkali metal salts, alkaline earth metal 
salts, aluminium, zinc and bismuth salts, ammonium salts, salts wifli basic amino acids, 
and salts with organic amines. 

Throughout the specification and the appended claims, a given chemical formula or name 
shall encompass all stereo and optical isomers and racemates thereof (with the exception of 
the compounds of Category A2), as well as mixtures in different proportions of the 
separate enantiomers, where such isomers and enantiomers exist, as well as 
phaimaceutically acceptable salts thereof and solvates flxereof such as for instance hydrates. 
Isomers may be separated using conventional techniques, e.g. chromatogr^hy or firactional 
crystallization. The enantiomers may be isolated by separation of racemate for example by 
fractional crystallization, resolution or HPLC. The diastereomers may be isolated by 
separation of isomer mfactures for instance by fractional crystallizatioii, HPLC or flash 
chromatography. Alternatively the stereoisomers may be made by chiral synthesis fiiom 
chiral starting materials under conditions which will not cause racemisation or 
epimerisation. or by derivadsation, with a chiral reagent All stereoisomers are included 
within the scope of the invention. 
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The following definitions shall apply throughout the specification and the appended 
claims. 

Unless otherwise stated or indicated, the term "alkyl" denotes a straight or branched, 
substituted or unsubstituted alkyl group having from 1 to 6 carbon atoms or a cyclic alkyl 
having from 3 to 6 carbon atoms. The term "lower alkyl" denotes a straight or branched, 
substituted or unsubstituted alkyl group having from 1 to 3 caibon atoms or a cyclic alkyl 
having 3 carbon atoms. Examples of said alkyl and lower alkyl include methyl, ethyl, n- 
propyl, isopropyU n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-chain 
pentyl and hexyl as well as cyclopropyU cyclobutyl, cyclopentyl and cyclohexyl. 

Unless otherwise stated or indicated, the term "alkoxy"' denotes a group 0-alkyl, wherein 
alkyl is as defined above. 

Unless otherwise stated or indicated, the term '*halogen" shall mean fluorine, chlorine, 
' bromine or iodine. 

Unless otherwise stated or indicated, the term "aiyr denotes a substituted or unsubstituted 
phenyl, fuiyl, thienyl or pyridyl group, or a fiased ring system of any of these groups, such 
as naphthyl. 

Unless otherwise stated or indicated, the term ''substituted " denotes an alkyl or an aryl 
group as defined above which is substituted by one or more alkyl, alkoxy, halogen, amino, 
thiol, nitro, hydroxy, acyl, aryl or cyano groups. 

Unless otherwise stated or indicated, the term ^'alkylaryr denotes a 
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(C )^ — aryl 



R' 

wherein n is an integer 1 to 6 and and R' are the same or different and each rq>resents 
hydrogen or an alkyl or aryl group as defined above. 

Unless otherwise stated or indicated, the term "acyl" denotes a group 

O 

-c-r", 

wherein is hydrogen, aUqrl, alkoxy, aryl and alkylaryl as defined above. 

Unless otherwise stated or indicated, the terms "aDcenyr and "alkynyr denote a straight or 
branched, substituted or unsubstituted unsaturated hydrocarbon group having one or more 
double or triple bonds and having a maximum of 6 carbon atoms, preferably 3 carbon 
atoms. 

Unless otherwise stated or indicated flie term "protective groiq>" (SF) denotes a protecting 
group as described in the standard text "Protecting groups m Organic Synthesis", 2nd 
Edition (1991) by Greene and Wuts. The protective group may also be a polymer resin 
such as Wang resin or 2-chlorotrityl chloride resin. 
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Methods of preparation . 

The compounds of the invention may be prepared as outlined below according to any of 
methods A- J. However, the invention is not limited to these methods, the compounds may 
also be prepared as described for structurally related compounds in the prior art 

A. The compounds of the invention of fonnula I wherein and R^ are hydrogen can be 
prepared by a condensation reaction, such as a Knoevenagel or Wittig type reaction, of a 
carbonyl compound of the formula n 




II 



with a cono^und of the fonnula m or IV 

H,C-COR HI or i:-P-CH-CX)R ^ 

fly I 

in which formulas D, D\ D'*, n, R, R^ and R^ are as defined in Category A and = = 

are phenyl or L^=L^ are OR^ (whereinR**isasdefinedinCategory A)andL^ is =0, 
and if desired, followed by reduction of fte obtained double bond and removal of 
protective groiq>s. 

Al . In the condensation step ^proximately equimolar amounts of reactants are mixed in 
the presence of a base, such as sodium acetate, piperidine acetate, IDA or potassium ten- 
butoxide to provide die conq)otmd of fionnula I wherein A is the unsaturated moiety. This 



wo 99/62871 



24 



PCT/SE99/00942 



Step may be carried out in the presence of an inert solvent or in the absence of solvent in 
which case the temperature should be sufSciently high to cause at least partial melting of 
the reaction mixture, a preferred such temperature is in the range of lOO^C to 2S0^C. 

Sometimes it is necessary to add a dehydrating agent such as p-toluenesulfonic acid in 
order to achieve the formation of the double bond. 

In a typical such reaction the aldehyde or ketone starting material and the compound of 
formula HI are combined in approximately equimolar amounts and molar excess, 
preferably 1-5 fold, of anhydrous sodium acetate and the mixture is heated until it melts if 
necessary under vacuum. The compound of formula I wherein A is the unsaturated moiety, 
can then be isolated by mixing with water and acetone, followed by filtration of the formed 
precipitate. The crude product can be purified if desired, e.g. by reciystallization or by 
standard chromatogrs^hic methods. 

This reaction can also be performed conveniently in a solvent such as toluene in the 
presence of piperidine acetate. The reaction mixture is refluxed in a Dean-Stark apparatus 
to remove water. The solution is then cooled and the olefin product isolated and purified, 
by standard methods. 

The reaction can also be performed by mixing the aldehyde or ketone and the compound of 
formula HI in dry tetiahydrofuran, slowly adding potassium tert-butoxide at -2(fC and 
quenching tiie reaction with acetic acid. The crude product is isolated and then dissolved in 
toluene and refluxed with p-toluenesulfonic acid in an Dean-Stark ^paratus to remove the 
water. The product is dien isolated and purified, by standard methods. 

A2- The reaction can also be performed in the presence of titanium (IV) chloride and 
pyridine in an inert solvent, such as chloroform. 
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A3. The condensation step coidd also be perfoimed as a Wittig-type reaction (cf. 
Con4)rehensive Organic Synthesis vol. 1 p. 7SS-781 Pergamon Press) or as described in 
tbs experimental part 

Approximately equimolar amounts of reactants n and IV, are mixed in the presence of a 
base such as tetramethylguanidine or potassium carbonate in a 1-5 fold molar excess. This 
reaction may be carried out in the presence of an inert solvent such as dichloromethane or 
isopiopanol at a suitable temperature (-lO^'C - + 60^C) and at a time long enough. 

The compound of the fonnula n is prepared by coupling a compound of the fomiula V 




with a compound of the fomula VI 




VI 



in which formulas D, D', D'*, n and R aieasdefinedinCategoiy A, at, for example 
alkylation conditions or by a Mitsunobu reaction (Tsunoda, Tetr. Lett 34, 1639-42 (1993), 
when necessary followed by modifications of the D-groups as described in the 
experimental section. 

The group can be - OH or a leaving group, such as halogen, sulfonate or triflate. 
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The alkylation reaction and the Mitsunobu reaction can be carried out as described below 
or as in the experimental section. 

The compounds of formula HI, IV, V or VI are either commercially available or can be 
prepared by standard procedures known to anyone skilled in the art from commercially 
available starting materials or by procedures described in the experimental section. 

The reduction of the olefin may be carried out by using a wide variety of reducing methods 
known to reduce carbon-carbon double bonds, such as catalytic hydrogenation in the 
presence of an appropriate catalyst, magnesium or sodium amalgam in a lower alcohol 
such as methanol, or hydrogen transfer reagents such as diethyl-2,5-dimethyl-l,4- 
dihydropyridine-3,5-dicarboxylate. 

The catalytic hydrogenation can be conducted in alcohol, cellosolves, protic polar organic 
solvents, ethers, lower alifktic acids, and particularly in methanol, ethanol, 
methoxyethanol, dixnethylformamide, tetrahydrofuran, dioxane, dimetoxyethane, ethyl 
acetate or acetic acid, either used alone or in mixture. Exanjqples of the catalyst used include 
palladium black, palladium on activated charcoal, platinum oxide or WOkinson's catalyst 
The reaction can proceed at different temperatures and pressures depending on the 
reactivity of the aimed reaction. 

In case of hydrogen transfer reaction with diethyl-2,5-dimethyH,4-dihydropyridme-3,5- 
dicaiboxylate, equimolar amounts of reactants are mixed and the mixture is warmed to 
melting (140®C - 250*'C) under inert atmosphere or under vacuum. 

B. The compounds of the invention of formula I where A= -CR R -CR R -COR, wherdn 
R^ is hydrogen can be prepared by reacting a caibonyl compound of formula II 
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it 



with a compound of fonnula VII 

I 

H-C-COR VII 

1 

r2 

in which fonnulas D, D*, D", n, and are as defined in Category A and R^ is alkyl, 
aryl or alkylaiyl, followed by dehydroxylation and if necessary by removal of protective 
groups. 

In the reaction the compound of formula n is reacted with a compound of fonnula Vn in 
die presence of a strong base such as LDA in an inert solvent followed by addition of a 
dehydroxylating agent such as borontrifluoride etherate. 

The reaction can be carried out as described in die experimental section or by standard 
methods know to anyone skilled in the art 

The compound of formula Vn are either commercially available or can be prepared by 
standard procedures. 

C. The compounds of the invention of formula I where can be 

prepared by an alkyladon reaction with a coznpound of formula Vm 
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5 



10 



IS 




[CHJn-CHj-O 




VIII 



where in X is a leaving group, such as halogen, sulfonates or triflates, on a compound of 
fonnula Vn, 

i 

H-C-COR VII 

I 

R^ 

in which fonnulas D, D', D", n, R, r\ and r"* are as defined in Category A and, if 
desired, followed by removal of protective groins. 

In the alkyladon step the compound of formula VII is reacted with a compound of fonnula 
Vm in the presence of one or more bases such as potassium carbonate, 
triethylbenzylammonium chloride, sodium hydride, LDA^ butyUithium or LHMDS and in 
a inert solvent such as acetonitrile, DMF or dichloromeihane at a suitable temperature and 
time. The reaction can be carried out as described in the examples or by standard methods 
known in the Uterature. (Synth. Comm. 19(788) 1167-1175 (1989)). 

The compound of formula Vm can be prepared fiom an alcohol of formula DC 



20 




[CHJn-CH^-O 




IX 
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wherein D, D*, D", n, R and R are as defined in Category A using standard methods or as 
described in the experimentai section. 

The compound of formula DC can be prepared &om a compound of formula n either by 
reduction with a reducing agent known to convert a caibonyl group to a hydroxy! group 
such as lithium borohydiide or sodium borohydride or by reaction with an organometallic 
confound such as an organoliihium or a Grignard reagent by standard methods or as 
described in the experimental section. 

D. The compounds of the invention of formula I can be prepared by reaction of a 
conq>ound of the formula 




with a compound of the formula X 




X 



in which formulas D,D\D*\nandAareas defined in Category A, and R is 

-OH or a leaving group such as halogen, sulfonate, triflate, either by an alkylation reaction 

or a Mitsunobu reaction, when nessecaiy followed by removal of protective groups. 

The compoimd of formula X can be prepared in accordance to method A from 
commercially available starting materials and compounds of formula m or IV. 
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Dl. In an alkylation reaction the leaving group R can be a sulfonate such as mesylate, 
nosylate, tosylate, or a halogen, such as bromine or iodine. The compounds of formula V 
and X, in approximately equimolar amounts or with an excess of one of the compounds, 
are heated to reflux temperature in an inert solvent, such as isopropanol or acetonitrile, in 
the presence of a base, such as potassium carbonate or cesium carbonate. 

The mixture is refluxed for the necessary time, typically between 0.5 h to 24 h, the work up 
procedure usually include filtration, for removal of solid salt, evaporation and extraction 
with water and an organic solvent such as dichloromethane, ethyl acetate, or diethyl ether. 
The crude product is purified if desired e.g. by recrystallization or by standard 
chromatographic methods. 

D2. The Mitsunobu reaction can be carried out according to standard methods. 

In a typical Mitsunobu reaction a compound of formula V, wherein the group b! is a 
hydroxyl group, and a compound of formula X are mixed, in ^proximately equimolar 
amoimts or with an excess of one of the compoimds, in an inert solvent, such as 
chloroform, dichloromethane, or tetrahydrofiiran. A slight molar excess of an 
azodicarboxylate, (1-4 equivalents) such as DEAD or ADDP and aphosphine (1-4 
equivalents), such as tiibutylphosphine or triphenylphosphine are added andte reaction 
mixture is stirred at ateaq>erature high enough, for example room tmiperature, and a time 
long enough (1-24 hours) to obtain the crude product, which can be worked up according 
to standard litterature methods and if desired purified, e.g. by standard chromatographic 
methods. 

^ 4 t ■ 2 

E. The compounds ofthe invention offormula I, >^erein A is -CR R -CR R -COR, 
whereinR,R ,R andR are as defined in Category A and R is 
-OR*, wherein R* is as defined in Category A, 
-0-[C:H2]m-0R^. wherein m and R*^ are as defined in Category A, 
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-OCONR^^, wherein and are as defined in Category A, 
can be prq)ared by converting a compound of formula XI 




XI 



wherein D, D', D'\ n, R, R^ R^ and R"* are as defined in Category A and X" is -OH 
followed, if necessary, by removal of protective groups. 



The reaction may be cazried out as an alkylating reaction, a Mitsunobu reaction, an 
10 esterfication reaction or by reaction with isocyanates. The all^lating reaction may be 
carried out using a varieQ^ of alkylating agents, such as alkyl halide. The esterfication 
reaction may be carried out using a variety of acyiatmg agents such as Cl-CO-R (wherein 
R^ is as defined in Category A) and the Mitsunobu reaction may be carried out using an 
alcohol such as phenol. The reactions can be carried out in accordance with methods 
15 known to those skilled ia the art or as described in the examples. 

The conqx)und of formula XI can be prq>ared by reaction of a compound of formula V 



ICH^ln-CHj-R' 




20 with a compound of foimuia XII 




XII 
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wherein D, D*, D", n, R, R^, R^, R"* are as defined in Category A and R^ is -OH or a 
leaving group such as halogen, sulfonate or triflate and X" is -OH followed, if necessary, 
by removal of protective groups. 

The reaction can be performed as described above or by standard methods know to anyone 
skilled in the art. 

The compound of Hbe formula XII can be prepared according to literature methods from 
commercially available starting materials. 

F. The compounds of the formula I wherein A is -CR^R^- CR^ R^ -COR, and R, R^, R^ 

andR"* are as defined in Category A and R^ is 

-SR^ wherein R^ is as defined in Category A, 

can be prepared by reacting a compound of the formula XED 



Vv-ICHjV,-ch,-o 




wherein D, D\ D'\ n, R, R^, R^, R"* are as defined in Category A and X' is halogen, 
a thiol in a substitution reactioiL The reaction can be carried out in accordance to inethods 
known to those skilled in the art or as described in the examples. 

The compound of formula Xm can be prepared in accordance to method D Scorn either 
commarcially available starting materials or finom starting materials prepared by standard 
procedures from conmiercially available starting materials. 

d c 

G. The compounds of the invention of formula I wherein D is -OSO2R rSR , 
- OCONrV, -NR'COOR^ .NR^C0R\ -NR^^ .NR^CO^IR'R^ NR^SOaR^* and 
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-NR^'CSNrV. wherein R*, R**, R^ R^ and R^ are as defined in Category A, can be 
prepared by reacting a compound of formula XIV 

rv"=^- "°^A xiv 

D' D" 

wherein D*,D'\nandAareas defined in Category A and X ' = -OH, -SH or -NR*H, 
with a suitable reagent, such as a sulfonylhalide, isocyanate, acylhalide, chloroformate, 
anhydride or an alkylhalide in an inert solvent such as dichloromethane or toluene and 
when necessary in the presence of a base, such as triethylamine or pyridine and eventually 
followed by removal of protective groins. 

The reaction can be carried out in accordance with mediods know to those skilled in the art 
or as described in the examples. 

H. The compounds of the invention of formula I where R is -OH can be prepared firom a 
compound of formula I where in R is -OR^, wherein R^ is a protective group such as alkyl, 
aryl, aUc/laryl or a polymer resm such as Wang resin or 2-chIorotrityI chloride resin, by 
removal of the protective groiq) by hydrolysis. The hydrolysis can be performed according 
to standard methods either under basic or acidic conditions. 

L The conq)ound of the invention of formula I wherein R is -NR^^ can be prepared by 
reacting a compound of formula I when R is -OH with a compound of formula HNR*R^ in 
the presence of a peptide coupling system (e.g. EDC, DCC, HBTU, TBTU or PyBop or 
oxalylchloride in DMF), an appropriate base (e.g. pyridine, DMAP, TEA or DiPEA) and a 
suitable organic solvent (e.g. dichloromeaiane, acetonitrile or DMF) in accordance to 
metiiods known to those skilled in the art or as described in the examples. 
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J. The compounds of the invention of formula I where D is -SOjR or -SOR , wherein R 
is as defined in Category A, can be prepared by oxidizing a compound of formula XV 




wherem D^ D", n and A are as defined in Category A and X^ is - SOR"^ or -SR^ wherein 
R^ is as defined in Category A with oxidizing agents such as m-chloroperoxybenzoic acid 
or hydrogen peroxide in an inert solvent such as dichloromethane eventually followed by 
removal of protective gro^)S. 

The reactions can be carried out according to standard procedures or as described in the 
experimental section. 

The compounds of the invention may be isolated from their reaction mixtures using 
conventional techniques. 

Persons skilled in the ait will appreciate that, in order to obtain compounds of the invention 
in an alternative and in some occasions, more convenient manner, the individual process 
steps mentioned hereinbefore may be performed in different order, and/or the individual 
reactions may be perfomied at dififerent stage in &e overall route (i.e. chemical 
transformations may be performed upon different intermediates to those associated 
hereinbefore with a particular reaction). 

In any of the preceeding methods of preparation A-J, where necessary, hydroxy, amino or 
other reactive groups may be protected using a protecting group, R^ as described in the 
standard text "Protective groups in Organic Synthesis", 2^^ Edition (1991) by Greene and 
Wuts. The protecting group R^ may also be a resin, such as Wang resin or 2-chIorotrityl 
chloride resiiL The protection and deprotection of fimctional groups may take place before 
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or after any of the reaction steps described hereinbefore. Protecting groups may be 
removed in accordance to techniques which are well known to those skilled in the art 

The expression **inert solvent" refers to a solvent which does not react with the starting 
materials, reagents, intermediates or products in a maimer which adversely affects the yield 
of the desired product 

Pharmaceutical preparations 

The compounds of die invention will normally be administered via the oral, parenteral, 
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, 
vs^jnal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical 
preparations comprising the active ingredient either as a free acid, or a pharmaceutical 
acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage 
form. Depending upon the disorder and patient to be treated and the route of 
administration, the compositions may be administered at varying doses. 

The compoimds of the invention may also be combined with other ther^eutic agents 
which are useful in the treatment of disorders associated with the development and 
progress of atherosclerosis such as hypertension, hyperlipidemias, dyslipidemias, diabetes 
and obesity. 

Suitable daily doses of the compounds of the invention in therapeutical treatment of 
humans are about O.OOOMOO mg/kg body weight, preferably 0.001-10 mg/kg body weight 

According to a further aspect of the invention there is thus provided a pharmaceutical 
formulation including any of the compoimds of the invention, or pharmaceutically 
acceptable derivatives thereof, in admixture with pharmaceutically acceptable adjuvants, 
diluents and/or carriers. 
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Pharmacological properties 

The present compounds of formula (I) will be adapted for the prophylaxis and/or treatment 
of clinical conditions associated with reduced sensitivity to insulin (insulin resistance) and 
associated metabolic disorders. These clinical conditions will include, but will not be 
limited to, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia, 
non insulin dependent diabetes mellitus (NDDDM) and the dyslipidaemia characteristically 
appearing with insulin resistance. This dyslipidaemia, also known as the atherogenic 
lipoprotein profile of phenotype B, is characterised by moderately elevated non-esterified 
fetty acids, elevated very low density lipoproteins (VIDL) triglycerides, low high density 
lipoproteins (HDL) cholesterol and the presence of small, dense, low density lipoproteins 
(LDL). Treatment with the present compounds is expected to lower the cardiovascular 
morbidity and mortality associated with atherosclerosis. These cardiovascular disease 
conditions include macro-angiophaties causing myocardial infarction, cerebrovascular 
disease and peripheral arterial insufSciency of the lower extremities. Because of their 
insulin sensitizing effect compounds of formula (1) are also expected to reduce the 
progress of clinical conditions associated with chronic hyperglycaemia in diabetes like the 
micro-angiophades causing renal disease and retinal damage. Furthermore the compounds 
may be useful in treatment of various conditions outside the cardiovascular system 
associated with insulin resistance like the polycystic ovarian syndrome. 

Woridng examples 

NMR and ^^C NMR measurements were performed on a BRUKER ACP 300 or Varian 
UNITY plus 400, 500 or 600 spectrometers, operating at *H firequeacies of 300, 400, 500 
and 600 MHz, respectively, and at ^^C frequencies of 75, 100, 125 and 150 MHz, 
respectively. 
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Unless otherwise stated, chemical shifts are given in ppm with the solvent as internal 
standard. 

Example 1. 2-Ethoxy«3»[4-(2-(4-methanesulfonyloxyphenyl>ethoxy)phenynpropanoic 
acid ethyl ester 

(a) 2-(4-Methanesiilfonyloxyphenyl)ethylmethanesulfonate 

p-Hydroxyphenethyl alcohol (15 g; 0.108 mole) was dissolved in dichloromethane. 
Triethylamine (27.3 g; 0.27 mole) was added followed by addition of a solution of 
methanesulphonyl chloride (27.2 g; 0239 mole) in dichloromethane at 0° C. The reaction 
mixture was allowed to reach room temperature, then stirred at room temperature and 
followed by TLC. The reaction mixture was filtered. The filtrate was washed with water, 
the phases were separated and the organic phase was dried with sodium sul&te and 
ev^orated in vacuo to give 28 g (yield 88%) of 2-(4- 
methanesulfonyloxyphenyQediyhnethanesulfonate. 

^H-NMR (400 MHz;CDCl3): 5 2.85 (s, 3H), 3.05 (t, 2H), 3.15 (s, 3H), 435 (s, 2H), 7.2 
(dm,2H),725(dm,2H). 

^^C-NMR (100 MHz; CDCI3): 5 34.8, 37.3, 69,6, 122.2, 130.5, 135.8; 148.1: 

(b) 4-[2-(4-Formylphenoxy)ethyl]phenylmethanesulfonate 

2-(4-MethanesulfonyloxyphenyI)ethylmethanesulfi>nate (30 g; 0.102 mole) was dissolved 
in acetonitrile and slowly added to a mixture of p-hydioxybenzaldehyde (31.1 g; 0.255 
mole) and potassium carbonate (41.46 g; 03 mole) m acetonitrile and refluxed until 
2-<4-methanesulfonyIoxyphenyI)ethyhnetfaanesulfonate was consumed. The salts were 
filtmd ofi^ die solvmt was evaporated in vacuo^ dichloromediane was added. The organic 
phase was washed with water and evaporated. Purification by chromatography on silica gel 
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using dichloromethaae as eluant gave 21.6 g (yield 66 %) of 4-{2-(4- 
foiinylphoioxy)etliyllpheaylmethanesulfi>nate. 

'h-NMR (400 MHz; CDCI3): 8 3.05-3.15 (t. 2H; s, 3H), A2 (t, 2H), 6.95 (dm, 2H), 72 
(dm. 2H), 7.3 (dm, 2H). 7.8 (dm. 2H). 9.8 (s. IH). 

^^C-NMR (100 MHz; CDCI3): 6 37.3. 38.3, (53.4. 1 16.1. 122.1, 1292. 130.6. 132.6, 138.1. 
147.7. 162.6, 191.7. 

(c) 2-Etboxy-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl} acrylic add ethyl ester 

Tetramethylguanidine (1.73 g; 15.0 imnole) was slowly added to a solution of 4-[2-(4- 
formylphenoxy)diiyl]phenytaietiiane8ulfonate (4.49 g; 14.0 mmole) and (12-diediojcy-2- 
oxoethylXtripiieiQrl)i^osphomum chloride (5.62 g; 13.1 mmole) in diloiofonn (50 ml) at 
0" C. After stirring at room taopetature overnight tiie solvent was evqwiated in vacuo. 
When diethyl ether was added to the residue, triphenylphosphine oxide crystallized as 
white crystalls which were filtered off. The filtrate was evaporated in vacuo. The residue 
was purified by chromatography on silica gel using ethyl acetate in heptane (gradient 1 .25- 
100 %) as eluants. The crude product crystallized upon standing. Recrystallization gave 
2.18 g (yield 35 %) of 2-ethoxy-3-{4-[2-(4-methanesulfonyloxy-phenyl)ethoxy]- 
phenyl}acry]ic add elhyl estff as white crystals. 

'H-NMR (500 MHz; CDCl,): 8 134-1.38 (2t, 2x6H, J=7 Hz for both), 3.1 1 (t, 2H, J=6 Hz), 
3.13 (s. 3H), 3.98 (q, 2H, J»7 Hz), 4. 2 (t, 2H, J=6.8 Hz). 4.28 (q, 2H, J«7 Hz), 6.87 (dm, 
2H, J=9 Hz, unresolved), 6.95 (s, IH), 723 (dm, 2H. J«9 Hz, unresolved), 7 J3 (dm, 2H, 
J-9 Hz, unresolved). 7.73 (dm, 2H, J"^ Hz, unresolved). 

"C-NMR(125 MHz; CDCI3): 8 14.3, 15.5, 35.0, 37J, 61.0, 67.5, 68.1, 114.4, 122.0, 
123.8, 126.6, 130.5, 131.7, 137.7, 143.1, 147.9. 159.0. 164.9. 



wo 99/62871 



PCT/SE99/00942 



39 

(d) 2-Ethoxy-3-[4-(2-{4-methanesulfonyIoxyphenyl}ethoxy)ph^ acid ethyl 

ester 

2-Ethoxy-3-{4-[2<4-methanesulfonyloxyphenyl)ethoxy]phenyl} acrylic acid ethyl ester 
(1 .47 g; 3.38 mmole) was hydrogenated for 3 hours at atmospheric pressure in ethyl 
acetate (50 ml) using Pd/C (0.74 g, 5 %) as catalyst. The reaction mixture was filtered 
through celite, dried (magnesium sulfate) and the solvent was evaporated in vacuo to give 
1.44 g (yield 98 %) of 2-ethoxy-3-[4-(2-{4-methanesulfonyloxy- 
phenyl}ethoxy)phenyl]propanoic acid ethyl ester. 

*H.NMR (500 MHz; CDCI,): 8 1.16 (t, 3H. J=7 Hz), 1.23 (t, 3H, J=7 Hz), 2.92-2.96 (m, 
2H), 3.09 (t, 2H, J=6.6 Hz), 3.13 (s, 3H), 3.31-3.38 (m. IH), 3.56-3.63 (m, IH), 3.94-3.98 
(m, IH), 4.12-4.19 (m, 4H), 6.8 (dm, 2H, J=8.8 Hz, unresolved), 7.14 (dm. 2H, J=8.9 Hz, 
unresolved), 7.22 (dm, 2H, J=8.9 Hz, unresolved), 7.33 (dm, 2H, J=8.6 Hz, unresolved). 
"C-NMR (125 MHz; CDCy: 5 14.2, 15.0, 35.1, 37.2, 38.4, 60.7, 66.1, 68.1, 80.3, 114.3, 
121.9, 129.5, 130.4, 130,5. 138.0, 147.8, 157.4, 172.5. 

Example 2. 2 -Ethoxy-3-[4-(2-{4-metfaanesulfonyloxyphenyl}ethoxy)phenyl]propanoic 
acid 

Lithium hydroxide hydrate (0.12 g; 2.82 mmole) dissolved in water (10 mi)* was slowly 
added to a solution of 2-ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl}eflioxy)- 
phenyl]propanoic acid ethyl ester (described in Example Id) (1.12 g; 2.56 nmiole) in 
tetrahydrofiiran (30 ml). After stirring at room temporature for 3 hours. Water (50 ml) was 
added and tetrahydrofiiran was removed by evaporation in vacuo. The residue was 
acidified with hydrochloric acid (2M), and extracted three times with ethyl acetate. The 
combined organic phases were dried with magnesiumsulfate. Evaporation of the solvent 
gave 1 g (yield 96 %) of 2-ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl}ethoxy)- 
phenyl]propanoic acid. 
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*H-NMR (500 MHz; CDCI3): 5 1.17 (t. 3H, J=7 Hz), 2.91-2.99 (m. IH), 3.03-3.11 (m, 3H), 
3.12 (s, 3H), 3.39-3.47 (m. IH), 3.57-3.64 (m, IH), 4,01-4.06 (m, IH), 4.14 (t, 2H, J=6.7 
Hz), 6.81 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz, umesolved), 7.22 (dm, 
2H, J=8.6 Hz, unresolved), 7.33 (dm, 2H, J=8.6 Hz, unresolved). 
"C-NMR(125 MHz; CDCI3): 5 15.0, 35.1, 37.2, 37.8, 66.8, 68.1,79.7, 114.4, 121.9, 
128.8, 130.49, 130.52, 137.9, 147.8, 157.5, 169.1. 

Example 3. iV.Cyano-2-ethoxy-3-[4-(2-{4- 
methanesulfonyloxyphenyI}ethoxy)phenyl]propanoic amide 

DCC (0.444 g; 2.15 mmole) and N-hydioxy-succinnnide (0.247 g; 2.15 mmole) were 
added to a solution of 2-ethoxy-3-[4-(2-{4-methanesulfonyloxy- 
phenyl}eflioxy)phenyl]propanoic add (described in Exaniple 2) (0.8 g; 1.96 mmole) in 
acetonitrile (20 ml) at 0' C. After stining at room temperature overnight a precipitate was 
filtered off and diisopropylethylamine (1 ml; 5.88 mmole) and cyanamide (0.165 g; 3.92 
mmole) were added. After stirring overnight the reaction mixture was poured onto 
' potassium hydrogen sulfate (IM, 20 mi) and the mixture was extracted with ethyl acetate. 
The organic phase was washed with water, dried (sodium sulfate) and the solvent was 
evaporated. Chromatogr5q)hy.of the crude product on silica gel using ethyl acetateJieptane; 
acetic acid (10:10:1) as eluant gave 0.755 g (yield 89 %) of JV-cyano-2.ethoxy-3-[4-(2-{4- 
methanesulfon)doxy-phenyl}ethoxy)phenyl]propanoic amide. 

*H NMR (500 MHz; CD,OD): 5 7J9 (d, J=8.7 Hz. 2H), 7.25 (d, J-8.7 Hz, 2H), 7.14 (d. 
J=8.6 Hz, 2H), 6.79 (d, J=8.6 Hz. 2H), 4.16 (t, J=6.6 Hz, 2H), 3.79 (dd, J=8.6 Hz and 4.5 
Hz, IH), 3.53 (m,lH), 322 (m,lH), 3.17 (s, 3H), 3.07 (t, J=6.6 Hz, 2H), 2.86 (dd, J=13.9 
Hz and 4.5 Hz, IH), 2.75 (dd, 1=13.9 Hz and 8,6 Hz, IH). 1.07 (t, J=7.0 Hz. 3H). 

Example 4. iy-Benzyloxy-2-ethoxy-3-[4-(2-{4- 
niettianesulfonyloxyphenyl}ethoxy)phenyl]pn)panoic amide 
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DCC (1 g; 4.85 mmole) and N-hydroxy-sucdnimide acid (0.56 g; 4.85 mmole) were added 
to a solution of 2-ethoxy-3-[4-(2-{4-niethanesdfonyloxyphenyl}ethoxy)phenyl]p 
acid (described in Example 2) (1.65 g; 4.04 nunole) in acetonitrile (25 ml) at 0** C. After 1 
hour a precipitate was filtered off and diisopropylethylamine (1.82 g; 14.1 mmole) and 
benzyl hydroxylamine (1 .24 g; 8.08 mmole) dissolved in acetonitrile were added. After 
stirring overnight hydrochloric acid (2M) was added and the mixture was extracted with 
diethyl ether. The organic phase was washed with sodium carbonate solution and dried 
(magnesium sulfate). The solvent was removed and the crude product was purified by 
chromatography on silica gel using ethyl acetate:heptane (gradient 10-100 % ethyl acetate) 
as eluant to give 1.36 g (yield 66 %) of Ar-benzyloxy-2-ethoxy-3-[4-(2-{4- 
methanesulfonyloxy-phenyl}eflioxy)phenyl]propanoic amide. 

'H-NMR (400 MHz; CDa,): 5 L01(t, 3H, J=7.1 Hz), 2.82-2.90 (m, IH). 3.03-3.11 (m, 
3H), 3.12 (s, 3H), 3.36 (q, 2H, J=7.1 Hz). 3.91-3.96 (m, IH), 4.13 (t, 2H, J=6.8 Hz). 4.76 
(d, IH, J=11.4 Hz), 4.88 (d, IH, J=11.4 Hz) 6.79 (dm, 2H, J=8.8 Hz, unresolved), 7.12 
(dm, 2H, J=8.8 Hz, unresolved), 7.21 (dm, 2H, J=8.8 Hz, unresolved), 7.27-7.36 (m, 7H), 
8.69 (s, INH). 

^'C-NMR (100 MHz; CDCI3): 8 15.0, 35.1, 37.3, 37,8, 66.7, 682, 78.3, 81.0, 114.2, 121.9, 
128.5, 128.8, 129.17, 129.23, 130.5, 130.8, 135.0, 138.0, 147.8, 157.5, 168.8. 

Example 5. 2-Ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl}ethoxy)phenyl]p^ 
amide 

Ammonia (g) was bubbled through a mixture of 2-ethoxy-3-[4-(2-{4- 
methanesulfonyloxyphenyl}e&oxy)phenyl]propanoic acid (described in Example 2) (2.9 g; 
7.1 mmole) andbenzotriazol-l-yl-oxy-tris-pyiroUdino-phosphoniumhexafluorophosphate 
(3.7 g; 7.1 mmole) in DMF (30 ml) for 3 hours at room temperature. Water and ethyl 
acetate were added. The phases were separated, the organic phase was washed with water, 
dried with magnesium sulfete and the solvent was evaporated in vacuo. The crude product 



wo 99/62871 



PCT/SE99/00942 



42 

was crystallized in diethyl ether to give 2.5 g (yield 86 %) white powder of 2-ethoxy-3-[4- 
(2-{4-methanesulfoQyloxyphenyl}ethoxy)phenyl]pTopanoic amide. 

'H-NMR (300 MHz; CDCl,): S 1.13 (t. 3H, J=6.8 Hz), 2.80-2.90 (m, IH). 3.05-3.14 (m. 
6H), 3.36-3.56 (m. 2H), 3.84-3.91 (m, IH), 4.14 (t, 2H, J=6:5 Hz), 5.38 (s br, 1 NH), 6.42 
(s br, 1 NH), 6.80 (dm, 2H, J=8.8 Hz, unresolved), 7.15 (dm, 2H, J=8.8 Hz, unresolved), 
7.19-7.27 (m, 2H), 7.34 (dm, 2H, J=8.1 Hz, unresolved). 

»^C-NMR (75 MHz; CDClj): 5 15.2, 352, 37.3, 38.0. 66.6, 68.1, 81.4, 114.2, 122.0, 129.7, 
130.58, 130.64, 138.0, 147.8, 157.3, 175.2. 

Example 6. 2-Cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}acrylic acid 
ethyl ester 

A mixture of 4-[2-(4-foimylpheQOxy)efliyl]phenyhnethanesulf3nate (described in Example 
lb) (2 g; 624 mmole), ettiyl cyaaoacetate (1.41 g; 12.48 mmole) and sodium acetate (1.34 
g; 15.6 mmole) was heated to 120''C. The mixture which melted upon heating was then 
allowed to cool down. Dichloromethane was added, the solution was washed with water 
and brine. The organic phase was dried with sodium sul&te, filtered and the solvent 
evaporated in vacuo. Chromatography of the crude product on silica gel using 
heptane:ethyl acetate (gradient 9:1 to 1:1) as eluant followed by crystallization gave 1.98 g 
(yield 77 %) of 2-cyano-3-{4.[2-(4-methanesulfonyloxyphenyl)ethoxyjphmyl}^ 
acid ethyl ester. 

^H-NMR (400 MHr, CDQ,): 6 1.37 (t, 3H, J=7.1 Hz), 3.13 (t, 2H, J=6.8 Hz), 3.13 (s, 
3H),424 (t, 2H, J=6.8 Hz), 4.35 (q, 2H. J=7.1 Hz), 6.95 (dm, 2H, J=9 Hz, unresolved), 
7.23 (dm, 2H, J=9 Hz, unresolved), 7.32 (dm, 2H, J=9 Hz, unresolved), 7.97 (dm, 2H, J==9 
Hz, unresolved), 8.15 (s, IH). 

"C-NMR (100 MHz; CDCI3): 5 14.2, 34.9. 37.4, 62.4, 68.6, 99.6. 1 15,2. 1 16.1, 122.1, 
124.6, .130.5, 133.6, 137.3, 148.0, 154.3, 162.8, 163.1. 
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Example 7. 2-Cyano-3-{4-[2-(4-meflianesulfonyloxyphenyl)ethoxy]phra^^ 
acid ethyl ester 

A mixture of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl} acrylic acid 
ethyl ester (described in Example 6) (1.69 g; 4.07 mmole) and diethyl-! ,4-dihydro-2,6- 
dimethyl-3,5-pyridine dicarboxylate (2.06 g; 8.14 mmole) was slowly heated to more than 
190** C under vacuum and thereafter allowed to cool to room temperature. The crude 
product was purified by chromatography on silica gel using heptane:ethyl acetate (gradient 
2:1 to 1:1) as eluant to give 1.55 g (yield 91 %) of 2-cyano-3-{4-[2-(4- 
methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic acid ethyl ester . 

^H-NMR (400 MHz; CDCI3): 5 1.17 (t, 3H, J=7 Hz), 2.96-3.16 (m, 6H). 3.66-3.72 (m, IH), 
4.05 (t, 2H, J=6.8 Hz), 4.13 (q, 2H, J=7 Hz), 6.73 (dm. 2H, J=8.5 Hz, unresolved), 7.09- 
7.19 (m, 4H), 7.25 (dm, 2H, J=8,5 Hz, unresolved). 

"C-NMR (100 MHz; CDCI3): 5 13.4, 34.3, 34.5, 36.7, 39.3, 114.3, 116.0, 121.5, 127.2, 
129.6, 130.1, 137.4, 147.5, 157.7, 165.2. 

Examples. 2-Cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)etiioxylphenyl}propanoic acid 

A mixture of 2-cyano-3-{4-[2-(4-methanesulfonylo3qrphenyl)ethoxy]phcnyl}propa^ 
acid ethyl ester (described in Example 7) (0.9 g; 2.16 mmole), lithium hydroxide hydrate 
(0.12 g; 2.86 mmole), methanol (5 ml), water (5 ml) and tetrahydrofiiran (10 ml) was 
stixred for 30 minutes at room temperature. Water was added and the mixture was washed 
with diethyl ether. The water phase was acidified with hydrochloric acid and extracted witii 
ethyl acetate. The organic phase was dried (sodium sulfete), filtered and evaporated in 
vacuo. The crude product was purified by crystallization in diisopropyl ether to give 0.56 g 
(yield 67 %) of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic 
acid. 
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*H-NMR (500 MHz; CDCI3): 5 3.02-3.3 (m, 7H), 3.7-3.8 (m, IH), 4.15 (t, 2H, J=6.7 Hz), 
6.8-6-9 (m, 2H), 7.15-7.27 (m, 4H), 727-7.4 (m, 2H), 8.67 (s, IH, OH). 
"C-NMR (100 MHz; CDCI3): 5 34.8, 35.0, 37.3, 39.9, 682, 114.9, 1 15.6, 122.0, 127.0, 
130.2, 130.6, 137.8, 147.8, 158.3, 170.0. 

Example 9. 2-Cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl} acid 

2-CyanoO-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}acryU^ arid ethyl ester 
(described in Example 6) (0.201 g; 0.483 mmole), lithium hydroxide ( 0.04 g; 1.67 
mmole), methanol (2.3 ml) and water (2.3 ml) was stirred at 40*' C for 23 hours. More 
water was added, methanol was removed by evaporation in vacuo and the mixture was 
acidified using potassium hydrogen sulfate. The mixture was extracted with ethyl acetate 
and the organic phase was dried (sodium sul&te), filtered and evaporated in vacuo. The 
crude products were purified on preparative HPLC using acetonitrile (gradient 30-60 %): 
ammonium acetate (0.1 M). The fractions were addified with potassium hydrogen sulfate 
and then extracted with e&yl acetate. The organic phases were combined and evsqsorated in 
vacuo to give 7 mg of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]- 
phenyl}acTylic acid and 21,8 mg of 2-cyano-3-{4-[2-(4-hydroxyphenyl)ethoxy]phenyl}- 
acrylic acid. 

'H-NMR (400 MHz; CDCI3): 5 3.1 1 (t, 2H, J=6.8 Hz), 3.12 (s, 3H), 4.23(t;:2H, J=6.8 Hz), 
6.94 (dm, 2H, J=9 Hz, unresolved), 7.22 (dm, 2H, J=8.5 Hz, unresolved), 7.31 (dm, 2Hi 
J=8.5 Hz, unresolved), 7,95 (dm, 2H, J=9 Hz, unresolved), 8.13 (s, IH). 
"C-NMR (100 MHz; CDCl,): 6 34.9, 37.4, 68.6, 99.6, 115.2, 116.3, 122.1, 124.5, 130.5, 
133.6, 1373, 148.0, 154.7, 162.8, 164.9. 

Example 10. 2-{4-[2-(4-Methanesulfonyloxyphenyl)etfaoxy]b»zylidene}malonic add 
dimethyl ester 
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A solution of titanium tetrachloride (4.82 g; 25,4 mmole) and carbon tetrachloride ( 6.35 
ml) was added to dry tetrahydrofuran (50.8 ml) at 0"* C under argon. To the mixture was 
added a solution of 4-[2-(4-formylphenoxy)ethyl]phenylmethanesulfonate (described in 
Example lb) (4.07 g; 12.7 mmole) in diy tetrahydrofuran (6.35 ml) and then dimethyl 
malonate (1.68 ml, 12.7 mmole). Finally pyridine (4.02 g; 50.8 mmole) in tetrahydrofuran 
(8.9 ml) was added during 3 hours. The reaction mixture was stirred at room temperature 
for 15 hours. Water was added and the mixture was ratracted with a mixtiire of diethyl 
ether and ethyl acetate. The organic phase was washed with water and the water phase was 
extracted with dichlorome&ane. The organic phases were combined, dried (sodium 
sulfite), filtered and evaporated in vacuo to give 5.34 g (yield 97 %) of 2-{4-[2-(4- 
methanesulfonyloxyphenyl)ethoxy]ben2ylidene}malonic acid dimethyl ester. 

*H-NMR (400 MHz; CDCI3): 5 3.12 (t, 2H, J=7), 3.14 (s, 3H), 3.84 (s, 3H), 3.87 (s, 3H), 
4.2 (t, 2H, J=7 Hz), 6.9 (dm, 2H, J=9 Hz, unresolved), 7.24 (dm, 2H, J=9 Hz, unresolved), 
7.31-7.41 (m,4H), 7.7 (s, IH). 

"C-NMR (100 MHz; CDClj): 5 34.9, 37.3, 52.5, 52,6, 68.3, 114.9, 122.0, 122.9, 125.4, 
130.5, 131.5, 137.5, 142.4, 147.9, 160.7, 164.8, 167.5. 

Example 11. 2-{4-[2-(4-Methanesulfonyloxyphenyl)ethoxy]benzyl}inalonic acid dimethyl 
ester 

2-{4-[2-(4-Methanesulfi9nyloxyphenyl)ethoxy]benzylidene}malonic acid dimethyl ester 
(described in Example 10) (2.31 g; 5,32 mmole) was hydrogenated for 2.5 hours at 
atmospheric pressure in ethyl acetate (140 ml) and acetic acid (5 ml) using Pd/C (0.8 g) as 
catalyst and then filtered through hyflo. The solvent was evaporated in vacuOy 
dichloromethane and diluted sodium bicarbonate solution were added and the phases were 
separated. The organic phase was washed with brine, dried (sodium sul&te), filtered and 
ev^orated in vacuo to give 235 g (yield 100 %) of 2-{4-[2-(4- 
me&anesulfonyloxyphenyl)e&oxyP)enzyl}malomc acid dimethyl ester. 



wo 99/62871 



PCT/SE99/00942 



46 

»H-NMR (400 MHz; CDClj): 5 3.l0(t, 2H, J=6.6 Hz), 3.14 (s, 3H), 3.17 (d, 2H, J=7,6 Hz), 
3.64 (t, IH, J=7.6), 3.71 (s, 6H), 4.15 (t, 2H, J=6.6 Hz), 6.81 (dm, 2H, J=8.8 Hz, 
unresolved), 7.11 (dm, 2H, J=8.8 Hz, unresolved), 7.24 (dm, 2H, J=8.8 Hz, unresolved), 
7.34 (dm, 2H, J=8.8 Hz, unresolved). 

"C-NMR (100 MHz; CDCI3): 5 33.9, 35.1, 36.0. 37.3, 52.5, 53.8, 68.2, 114.6, 121.9, 
129.8, 130.0, 130.5, 137.9, 147,9, 157.5, 169.2. 

Example 12. 2-Etfaoxy-3- {3-[3-(4-methanesulfonyloxyphenyl)propoxy]phenyl}propanoic 
acid ethyl ester 

(a) 3-(3-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester 

Tctramethylguanidine (6.5 g; 56.6 mmole) was slowly added to a solution of 3- 
benzyloxybenzaldehyde (11.7 g; 55 mmole) and (l,2-diethoxy-2-oxoethyl)(triphenyl) 
phosphonium chloride (20.1 g; 46.8 mmole) in dichloromethane (200 ml) at O^'C. After 
stirring at room temperature overnight the solvent was evaporated in vacuo. Diethyl e&er 
was added and insoluble material was filtered off. The filtrate was washed with sodium 
bicarbonate solution, dried (magnesium sul&te), filtned and the solvent was evaporated in 
vacuo. The residue was purified by chromatography on silica gel using tetrahydrofuran (0.5 
%) in dichloromethane as eluant The remaining aldehyde was removed by stirring with 
sodium bisulfite in water and die&yl ether for 2 days. The phases were sq)arated and the 
organic phase was evaporated in vacuo to give 10.5 g (yield 69 %) of 3-(3- 
benzyloxyphenyl)-2*ethoxyacrylic acid ethyl ester. 

*H-NMR (300 MHz; CDCI3): 5 1,4 (m, 6H), 4.02 (q, 2H), 432 (q, 2H), 5.12 (s, 2H), 6.97 
(unresolved, 2H), 73-7.5 (m, 7H), 7.7 (unresolved, IE). 

"C-NMR (75 MHz; CDCy: 8 143, 15.6, 612, 67.7, 69.9, 115.6, 116.1, 1232, 123.7, 
127.4, 128.0, 128.6, 129.4, 135.0, 137;0, 144.9, 158.8, 164.6. 

(b) 2-Ethoxy-3-(3-hydroxyphenyI)propanoic acid ethyl ester 
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3-(3-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester (10.4 g; 31.8 mmole) was 
hydrogenated at atmospheric pressure in ethyl acetate using Pd/C (dry, 10 %) as catalyst 
The reaction mixture was filtered through celite and the solvent was evaporated in vacuo. 
The starting material was not completely consumed, therefor liie hydrogenation was 
repeated to give 7 g (yield 92 %) of 2-cthoxy-3-(3-hydroxyphenyl)propanoic acid ethyl 
ester. 

'H-NMR (300 MHz; CDCI3): 5 1.15 (t, 3H), 122 (t, 3H), 2.95 (m, 2H), 3.4 (m, IH), 3,6 
(m, IH), 4.05 (m, IH), 4.15 (q, 2H). 

"C-NMR(75 MHz; CDCI3): 5 14.1, 15.0, 39.2,61.2, 66.4, 80.2, 113.9, 116.5, 121.2, 
129.4, 137.2, 138.5, 156.0. 

(c) 3-(4-Methanesulfonyloxyphenyl)piopylmethanesulfonate 

3-(4-Methanesulfonyloxyphenyl)propyhnethanesulfonate was synthesized using the same 
method as in Example la fiom 3*(4-hydroxyphenyl)-l-pxx>panol. 

"H-NMR (400 MHz; CDCI3): 8 2.1 (q, 2H), 2.8 (t, 2H), 3.0 (s, 3H), 3.15 (s, 3H), 4.25 (t, 
2H), 723-7.27 (m,4H). 

'^C-NMR (100 MHz; CDC^: 5 31.7, 32.1, 38.4, 38.5, 69.8, 1232, 131.1, 140.9, 148.7. 

(d) 2-Ethoxy-3-{3-[3-(4-methanesulfonyloxyphenyl)propoxy]phenyl}propanoic acid ediyl 
ester 

3-(4-Methanesulfonyloxyphenyl)pn)pyhnethanesulfonate (1.905 g; 6.18 mmole) dissolved 
in acetonitrile (13 ml) was added dropwise to a mixture of 2-ettioxy-3-(3-hydroxyphenyl)- 
pzopanoic acid ethyl ester (1.47 g; 6.1^ mmole) and potassium carbonate (2.S6 g; 18.54 
mmole) in acetonitrile (IS ml). The mixture was refluxed for 5 hours, then the solvent was 
evaporated in vacuo and water was added. The mixture was extracted twice with 
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dichloromethane, dried (sodium sulfate), filtered and the solvent was evaporated in vacuo. 
PurificatioD by chiomatograqphy on silica gel using diethyl ether / petroleum ether (gradient 
33 % to 100 % diefliyl ether) gave 1.80 g (yield 65 %) of 2-ethoxy-3-{3-[3-(4- 
methanesulfonyloxyphenyl^ropoxy]phenyl}propanoic add ethyl ester. 

'H-NMR (400 MHz; CDCl,): 5 1.17 (t, 3H. J=7 Hz), 124 (t, 3H, J=7 J Hz), 2.05-2.14 (m. 
2H). 2.84 (t, 2H. J-7.5 Hz). 2.97-3.01, (m, 2H), 3.14 (s, 3H), 3.33-3.42 (m, IH). 3.58-3.66 
(m, IH), 3.96 (t, 2H, J=6 Hz), 4.0-4.05 (m, IH). 4.15-4.23 (m, 2H), 6.74-6.87 (m, 3H). 
7.17-7.24 (m, 3H), 7.25-7.30 (m, 2H), 

"C-NMR (100 MHz; CDCI3): 5 14.2, 15.0, 30.7, 31.6, 37.2, 39.4, 60.8, 66.2, 66.5, 80.1, 
112.8, 115.6, 121.8, 121.9, 1292, 130.0, 138.8, 141.0, 147.4, 158.8, 172.4. 

Example 13. 2-Eliioxy-3-[3-(3-{4-methanesulfi3nyloxyphenyl}propoxy)phenyllpropanoic 
acid 

lithium hydroxide hydrate (91.1 mg; 2.7 mmole) in water (6.6 ml) was slowly added to a 
solution of 2-ethoxy-3-{3-[3-(4-methanesulfonyloxyphenyl)propoxy]phenyl}piopanoic 
acid ethyl ester (described in Example 12d) (0.889 g; 1.97 mmole) in tetrahydrofiiian (9 
ml). After stirring at room tenq>erature for 5 hours tetrahydrofiiran was removed by 
evaporation in vacuo. The residue was washed with diethyl ether and ethyl acetate. The 
water phase was acidified with potassium hydrogen sulfite (IM), and extracted with ethyl 
acetate and dichloromethane. The organic phases were combined, dried (sodium sulfite), 
filtered and the solvent was evaporated in vacuo to give 0.91 g of 2-ethoxy-3-[3-(3-{4- 
medianesulfonyloxyphenyl}propo37)phenyl]propanoic acid. 

•H-NMR (400 MHr, CDQ,): 8 1.20 (t, 3H, J=7.1 Hz), 2.05-2.15 (m, 2H), 2.84 (t, 2H. 
1=7.6 Hz), 2.95-3.03, (m. IH), 3.11-3-17 (m, 4H), 3.46-3.65 (m, 2H), 3.95 (t, 2H, J=6.1 
Hz), 4.09^.14 (m. IH), 6.77-6.81 (m, 2H), 6.82 (dro, IH, J=7.81 Hz, unresolved), 7.19- 
7.29 (m,5H). 
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^'C-NMR(100MHz; CDCy:8 15.0, 30.7,31.6,37.3,38.6, 66.5, 67.0, 79.5, 113.0, 115.6, 
121.88, 121.90. 129.4, 130.0, 138.0, 141.0, 147.4. 158.9. 173,9. 

Example 14. 3- {4-[2-(4-Meflianesulfoiiyloxyphenyl)ethoxy]phenyl} -2-methoxypropanoic 
acid methyl ester 

(a) 3*(4-Benzyloxyphenyl>2-medioxypropanoic acid methyl ester 

Silver(I)oxide (2.43 g; 10.5 mmole), molecular sieves (4 A, 2g) and mcffliyl iodide (2.97 g; 
20.9 mmole) were added to a solution of 3-(4-benzyloxyphenyl)-2-hydroxypropanoic acid 
methyl ester (2.0 g; 6.98 mmole) in dry dichloromethane (20 ml). The reaction mixture was 
refluxed for 72 hours, filtered through celite and washed with water. The organic phase 
was dried with magnesiimi sulfete and evaporated in vacuo to give 1 .93 g (yield 92 %) of 
an oil of 3-(4-benzyloxyphenyI)-2-metfaoxypropanoic acid methyl ester. 

*H-NMR (500 MHz; CDCI3): 5 2.90-3.01 (m, 2H), 3.35 (s, 3H), 3,71 (s, 3H). 3.91-3.96 (m, 
IH). 5.04 (s, 2H), 6.90 (dm, 2H, J=8.6 Hz. unresolved), 7.13 (dm, 2H, J=8.6 Hz, 
unresolved), 729-7.35 (m, IH), 7 J5-7.40 (m, 2H), 7.40-7.43 (m, 2H). 

(b) 3-(4-Hydroxyphenyl)-2-methoxypropanoic acid methyl ester 

3-<4-Benzyloxyphenyl)-2-metiioxypropanoic acid methyl ester (1.91 g; 6.36 mmole) was 
hydiogenated in methanol (30 ml) using Pd/C (5 %, wet, 0.9 g) as catalyst. The mixture 
was filtered through celite and the filtrate was evaporated in vacuo to give 1.16 g (yield 87 
%) of 3-(4-hydroxyphenyl)-2-methoxypropanoic acid methyl ester. 

*H-NMR (500 MHz; CDClj): 8 2.93-3.03 (m, 2H), 3.38 (s, 3H), 3,75 (s, 3H), 3.94-3.99 (m, 
IH), 5.02-5.12 (s br. 1 OH), 6.77 (dm, 2H, J=8.3 Hz, unresolved), 7.1 1 (dm, 2H, J=8.3 Hz, 
unresolved). 
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(c) 3-{4-[2-{4-Methanesulfonyloxyphenyl)ethoxy]phenyl}-2-methox)^ acid 
methyl ester 

3-(4-Hyclroxyphenyl)-2-methoxypropanoic acid methyl ester was alkylated with 2-(4- 
methanesulfonyloxyphenyi)ethyimethanesulfonate (described in Example la) using the 
same method as in Example 1 (b) to give 3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]- 
pheayl}-2-methoxypropanoic acid methyl ester. 

*H-NMR (500 MHz; CDCI3): 8 2.9-3.0 (m. 2H). 3.09 (t, 2H, J=6.7 Hz), 3.13 (s, 3H), 3.34 
(s, 3H), 3.72 (s, 3H), 3.90-3-95 (m, IH), 4.14 (t, 2H, J=6.7 Hz), 6.80 (dm, 2H, J=8.6 Hz, 
unresolved), 7.1 1 (dm, 2H, J=8.6 Hz, unresolved), 7.22 (dm, 2H, J=8.6 Hz, unresolved). 
7.33 (dm, 2H, J=8.6 Hz, unresolved). 

Bwna£kll 3-{4-[2-(4-Methan 
acid 

3-{4-[2<4-Methanesulfonyloxyphenyl)etbo:Qr3phenyl}-2-methoxypr^ acid methyl 
ester (described in Example 1 4) was hydrolyzed using tiie same mefliod as in Example 2 to 
give 3-{4-[2-(4-methane-suIfonyloxyphmyl)eflioxy]phenyl}-2-metho7cypropanoic acid 

^H-NMR (500 MHz; CDCl,): 5 2.91-2.99 (m, IH), 3.03-3.10 (m, 3H),3.1 1 (s, 3H), 3.37 (s, 
3H), 3.94.3.99 (m, IH), 4.13 (t, 2H), 6.81 (dm, 2H, J=8.3 Hz, unresolved), 7.15 (dm, 2H, 
J=8.3 Hz, unresolved), 7.21 (dm, 2H, J=8.3 Hz, unresolved), 7.32 (dm, 2H, J=83 Hz, 
unresolved), 9.36 (bs, 1 H). 

^'C-NMR (100 MHz; CDCI3): 5 35.0, 37.1, 37.7, 58.5, 68.1, 81^, 114.4, 121.9, 128.7, 
130.3, 130.5, 137.9, 147.8, 157.5, 1763. 



Example 16, 2.Hcxyloxy-3-[4-(2-{4. methanesulfonyloxyphenyl}ethoxy)phcnyl]propanoic 
acidmethyl ester 
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(a) 3-(4-BenzyloxyphenyI)-2-hexyloxypropanoic acid methyl ester 

3-(4-Benzyloxyphenyl)-2-hydroxypropanoic acid methyl ester (0,4243 g; 1.482 nmiole) 
was dissolved in dry dichloromethane (10 ml). Silver (I) oxide (1.717 g; 7.41 mmole) was 
added, followed by slow addition of hexyl iodide (0.943 g; 4.45 mmole).The reaction 
mixtiire was stined at room teQq}erature for 3 hours then molecular sieves (3 A) was added 
and the reaction mixture was stirred for 4 more days and Uxen filtered. The solvent was 
evaporated and evacuation at 60 for 5 hours gave 0.48 g (87 % yield) of 3-(4- 
ben2yloxyphenyl)-2-hexyloxypropanoic acid methyl ester. 

'H-NMR (400 MHz; CDCy: 8 0,88 (t, 3H), 1.18-134 (m, 6H), 1.47-1.60 (m, 2H), 2.91- 
3.10 (m, 2H), 322-3-29 (m, IH), 3.52-3.59 (m, IH), 3.72 (s, 3H), 3.95-4.02 (m, IH), 5.05 
(s, 2H), 6.91 (dm, 2H, J=8.8 Hz, unresolved), 7.16 (dm. 2H, J-8.8 Hz, unresolved), 7.30- 
7.46 (m,5H). 

"C-NMR (100 MHz; CDCI3): 5 14.0, 22.6, 25.6, 29.5, 31.5, 38.5. 51.8, 70.0, 71.0. 80.6, 
1 14.6, 127.5. 127.9, 128.5, 129.6, 130.4, 137.1, 157.6, 173.0. 

(b) 2-Hexyloxy-3-(4-hydroxyphenyl)propanoic acid methyl ester 

2-Hexyloxy-3-(4-hydroxyphenyl)pn)panoic acid methyl ester was prq)ared from 3-(4-. 
benzyloxyphenyl)-2-hexyloxypropanoic acid me&yl ester in ethyl acetate using the same 
method as described in Example 14b. 

*H-NMR (400 MHz; CDCI3): 5 0.87 (t, 3H), 1.17-1.33 (m, 6H), 1.46-1.58 (m, 2H). 2.89- 
3.0 (m, 2H), 321-3-30 (m. IH), 3.51-3.59 (m. IH). 3.72 (s, 3H), 3.94-4.0 (m. IH). 6.75 
(dm. 2H. J=8.8 Hz, unresolved). 7.10 (dm, 2H, J=8.8 Hz, unresolved), 727 (bs. IH. OH). 
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"C-NMR (100 MHz; CDCI3): 8 14,0, 22.6, 25.6, 29.5, 31.5, 38.5, 51.8, 71.0, 80.6, 115.1, 
129.3, 130.6, 154.3, 173.1. 

(c) 2-Hexyloxy-3-[4-(2-{4- methanesulfonyloxyphenyl}ethoxy)phenyl]propanoic acid 
methyl ester 

2-Hexyloxy-3-(4-hydroxypheiiyl)propanoic acid methyl ester (0.33 g, 1.19 nunole) and 2- 
(4-metiianesulfonyloxyphenyl)ethanol (0J2578 g; 1.19 mmole) was dissolved in 
dichloromethane (5 ml) under aigon. Azodicarbonyl dipiperidine (0.451 g; 1.789 mmole) 
was added followed by addition of triphenylphosphine (0.375 g; 1-423 mmole). The 
reaction mixture was stirred at room tempoature and after 2 hours more dichloromethane 
(2 ml) was added. The reaction mixture was stirred for another 18 hours and then filtered. 
The filtrate was washed with water, sodium hydrogen carbonate solution, diluted 
potassium hydrogen sulfate solution and brine, dried with sodium sulfate and evaporated. 
Chromatography of the residue on silica gel using heptane:etfayl acetat (2: 1 to 1 : 1) as 
eluant gave 0381 g (67 % yield) of 2-hexyloxy-3-[4-(2-{4.methanesulfonyloxyphenyl}- 
ethoxy)pheDyl]propanoic acid mediyl ester. 

*H.NMR (400 MEc CDCI3): 5 0.86 (t, 3H), 1.16-1.32 (m, 6H). 1.46-1.58 (m, 2H), 2.90- 
3.01 (m, 2H), 3.10 (t, 2H, J=6.8 Hz), 3.14 (s, 3H), 3.21-3-28 (m, IH), 3..51;3^8 (m, IH), 
3.72 (s, 3H), 3.95.4.0 (m, IH). 4.15 (t, 2H, J=6.8 Hz), 6.81 (dm, 2H, J-8.8 Hz, 
unresolved), 7.14 (dm, 2H, J=8.8 Hz, unresolved), 7.24 (dm, 2H, J=8.3 Hz, unresolved), 
7.35 (dm, 2H, J=8.3Hz, unresolved). 

"C-NMR (100 MHz; CDCI3): 5 14,0. 22.5, 25.5, 29.5, 31.5, 35.1, 372, 38.4, 51.7, 68.1. 
70.9, 80.5, 114J. 121.9, 129.5. 130.4, 130.5, 137.9, 147.8, 157.4, 172.9. 



Example 17. 2.Hexyloxy-3-[4-(2-{4-mettianesulfonyloxyphenyl}ethoxy)pheny^^^ 
acid 
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Lithium hydroxide hydrate (0.036 g; 0.85 nmole) dissolved in water (2.6 ml) was slowly 
added at room temperature to a solution of 2-hexyloxy-3-[4-(2-{4-methanesulfonyloxy- 
phenyl}ethoxy)phenyl]propanoic acid methyl ester (described in Example 16) (0.37g; 0.77 
mmole) in tetrahydrofuran (3.5 ml). The reaction mixture was stirred at room temperature 
for 3.5 hours and then ev^orated to remove tetrahydrofuran. The residue was acidified 
with potassium hydrogen sul&te (1 M) until pH<2 and then extracted with ethyl acetate. 
The organic phase was washed with brine and dried. Evaporation to remove the solvent 
gave 0.349 g (97.5 %) of 2-hexyIoxy-3-[4-(2.{4-methanesulfonyIoxyphenyl}- 
ethoxy)phenyl]propanoic acid. 

'H-NMR (400 MHz; CDCI3): S 0.88 (t, 3H, J=6.8 Hz), 1.18-1.34 (m, 6H), 1.48-1.60 (m, 
2H), 2.94-2.97 (m. IH), 3.06-3.13 (m, 3H). 3.14 (s, 3H), 3.36-3-43 (m, IH), 3.50-3.57 (m, 
IH), 4.02-4.07 (m, IH), 4.16 (t, 2H, J=6 J Hz), 6.82 (dm, 2H, J=8.8 Hz, unresolved), 7.15 
(dm, 2H, J=8.8 Hz, unresolved), 7.24 (dm, 2H, J=83 Hz, unresolved), 7.35 (dm, 2H, 
J=8.3Hz, unresolved). 

"C-NMR (100 MHz; CDCl^): 5 13.9, 22.4, 25.4, 29.3, 31.4, 35.0, 37.1, 37.8, 68.0, 71.2, 
79.9, 114.2, 121.8, 129.0, 130.4, 130.42, 137.8, 147.8, 157.4, 176.5. 

Example 18. 2-Ethoxy-3- {4-[2-(3-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic 
acid ethyl ester 

(a) 2-(3-Methanesulfonyloxyphenyl)ethybnethanesulfonate 

Methanesulfonyl chloride (9.09 g; 79.6 mmole) was slowly added to a solution of 3- 
hydroxyphenethyl alcohol (5 g; 36.2 mmole) and triethylamine (12.5 ml; 90.5 mmole) in 
dichloromethane at - 1 0^ C. The reaction mixture was stirred over night at room 
temperature and then the solid material was filtered oSl The filtrate was washed with 
sodium bicarbonate solution and brine, dried (magnesium sulfate) and the solvent was 
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ev25>orated in vacuo to give 9.3 g (yield 87 %) of 2-{3-methanesulfonyloxyphenyl)- 
ethylmethanesulfonate. 

(b) 2-Ethoxy-3-{4-[2-(3-methanesulfonyloxyphenyl)ethoxy]phenyl}pro arid ethyl 
ester 

2-EthoxyO-{4-[2-(3-methanesulfonyIoxyphenyl)ethoxy]phenyl}propa^^ acid ethyl ester 
was synttiesized using the same method as in example 1(b) from 2*ethoxy-3-(4- 
hydroxyphenyl)piopanoic acid ethyl ester (described in Example 20b) and 2-(3- 
methanesulfonyloxyphenyI)-etfayImethanesulfonate. 

Example 19. 2-Ethoxy-3- {4-[2-(3-metlmesulfonyloxyphenyl)ethoxy]phrayl}propanoic 
acid 

2-Ethoxy-3-{4-[2-(3-metfaanesulfonyIoxyphenyl)ethoxy]phenyl} propanoic acid was 
synthesized from 2-ethoxy-3-{4-[2-(3-medianesulfonyloxyphenyl)- 
ethoxy]phenyl}propanoic add ethyl ester (described in Example 18) using the same 
method as in example 2. 

'H NMR (400 MHz; CDQ^: 8 7.34 (m, IH), 724 (m, 2H), 7.15 (m, 3.H)» 6,81 (d, J=8.6 
Hz, 2H), 4.16 (t, J=6.7 Hz, 2H), 4.03 (dd, J= 7.7 and 4:3 Hz, IH), 3.61 (m,iH), 3.42 
(m,lH), 3.12 (s, 3H), 3.10 (t, J=6.7 Hz, 2H), 3.05 (dd, J=14.2 and 4.3 Hz, IH), 2.94 (dd, 
J=14.2 and 7.7 Hz, IH), 1.16 (t, J=7.0 Hz, 3H). 

"C NMR (100 MHz; CDCl,): 5 174.7. 157.5, 149.3, 141.1, 130.5, 129.9, 128.8, 128.0, 
122.6, 119.9, 114.4, 79.7.68.0, 66.8, 37.7, 37 J, 35.4, 15.0. 

Example 20. 2-E&oxy-3-(442-(2-mdhanesalfonvloxvphepyl)eflioxyTphenyl>ptDpanoic 
acid ethyl ester 
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(a) 2-(2-Methanesulfbnyloxyphenyl)ethylmethanesulfon^ 

Methanesulfonyl chloride (9 g; 79 mmole) was slowly added to a solution of 2-(2- 
hydroxyphenyOethanol (5 g; 36 nunole) and triethylamine (7.99 g; 79 mmole) in 
dichlorometfaane at 10** C. The reaction mixture was allowed to reach xoom ten:q)aature 
and then poured onto a mixture of hydrochloric acid and ice. The phases were separated 
and the organic phase was washed with brine, dried and the solvent was evaporated. The 
residue crystallized upon standing to give 9.4 g (yield 89 %) of 2-(2-methanesulfonyloxy- 
phenyl)ethyhnethanesuifonate. 

»H NMR (300 MHz; CDCI3): 8 2.85 (s, 3H), 3.15 (t, 2H), 3.25 (s, 3H), 4.4 (t, 2H), 7.2-7.35 
(m,4H). 

NMR (100 MHz; CDCI3): 8 30.3, 37.2, 38.5, 69.0, 122.4, 127.6, 128.8, 129.6. 131.8, 
147.5. 

(b) 2-Ettioxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester 

3-(4-Ben2yloxyphenyl)-2-ethoxyacrylic acid ethyl ester (described in Exan^le 38a) (62 g; 
0.19 mole) was hydrogenated in ethyl acetate (400 ml) at atmospheric pressure using Pd/C 
(10 %) as catalyst The mixture was filtered through celite and cvdpoT^ei in vacuo to give 
45.6 g (yield 100 %) of 2-ethoxy-3-(4-hydroxyphenyl)piopanoic acid ethyl ester. 

^H-NMR (600 MHz; CDCI3): 8 1.17 (t, 3H, J=7 Hz), 1.23 (t, 3H, J=7 Hz), 2.95 (d, 2H, 
J=6.6 Hz), 3.35-3.42 (m, IH), 3.58-3.64 (m, IH), 4.0 (t, IH, J=6.6 Hz), 4.17 (q, 2H, J=7 
Hz), 5.97 (s, 1 OH), 6.74 (dm, 2H, J=8.5 Hz, unresolved), 7.08 (dm, 2H, J=8.5 Hz, 
unresolved). 

"C-NMR (125 MHz; COa,): 8 14.0, 14.8. 38.3, 61.0, 66.1, 80.3, 115.1, 128.2, 130J, 
154.8, 173.0, 



wo 99/62871 



PCT/SE99/00942 



56 

c) 2-EthoxyO-{4-[2-(2-metlmesulfonyloxyphenyl)ethoxy]phenyl^ acid ethyl 

ester 

2-Ethoxy-3-(4-hydroxyphenyI)propanoic acid ethyl ester was alkylated with 2-(2- 
methanesulfonyloxyphenyQethylmethanesulfoziate using the same method as in Example 1 
(b) to give 2-ethoxy-3-{4-[2-(2-methanest2lfonyloxyphenyl)ethoxy]phenyl}pn>pano acid 
ethyl ester. 

NMR(300 MHz ; CDCI3): 5 1^ (2xt, 6H) 2.85 (d, 2H), 3.07 (m. 2H), 3.15 (s, 3H), 
3,25-3.38 (m, IH). 3.5-3.65 (m, IH), 3.9^.0 (m, IH), 4.15 (m, 2H); 6.77 (d, 2H), 7.1-7,45 
(unresolved m, 6H). 

Example 21. 2-Ethoxy-3- {4-[2-(2-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic 
acid 

2-Ethoxy-3-{4-[2-{2-methanesuIfonyloxyphenyl)etiioxy]phenyl}propanoic acid ethyl ester 
(described in Example 20) was hydiolyzed using the same method as in Example 2 to give 
2-ethoxy-3-{4-[2-<2-methanesulfonyloxyphenyl)etfaoxy]phenyl}pn>panoic add. 

*H NMR (400 MHr. CDCI3): 5 7-41 (m, IH), 7.35 (m, IH), 7.27 (m, 2H), 7.15 (d, J=8.4 
Hz, 2H), 6.82 (d, J=8.4 Hz, 2H), 4.19 (t, J=6.8 Hz, 2H), 4.03 (d4 J=7.7 and 4.3 Hz, IH). 
3.60 (m,lH), 3.42 (m,lH), 3.19 (s,3H), 3.18 (t, J==6.8 Hz, 2H), 3.06 (dd. J=14.2 and 4.3 Hz, 
IH), 2.94 (dd, J=14.2 and 7.7 Hz, IH), 1.6 (t, J=7.0 Hz, 3H). 

•'C NMR (100 MHz; CDCI3): 8 175.7. 157.5, 147.6. 131.5, 131.4, 130.5, 128.9, 128.1, 
127.3, 122.1, 1 14.4, 79.7. 67.1, 66.8, 382, 37.8, 30.0, 15.0. 

Example 22. 2-Etfaoxy-3-{3-[2-(4-metfaanesulfonyloxyphenyl)ethoxy]phenyl}propanoic 
acid ethyl ester 

(a) 4-[2K3-Formylphenoxy)ethyl}phenybnethanesulfoiiate 
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3-Hydroxybenzaldehyde was alkylated with 2-(4-methaiiesulfonyloxyphenyl)- 
ethylznethanesulfonate (described in Example la) using the same method as in Example lb 
to give 4-[2-{3-fonnylphenoxy)ethyl]phenylmethanesulfonate. 

'H-NMR (400 MHr, CDCI3): 6 3.12 (t, 2H, J=6.7 Hz). 3.13 (s, 3H), 4.23 (t, 2H, J=6.7 Hz), 
7.13-7.18 (m, IH), 722-7.26 (m, 2H), 7.32-7.38 (m, 3H), 7.40-7.47 (m, 2H), 9.95 (s, IH). 
"C-NMR (100 MHz; CDCI3): 5 34.9, 37.2, 68.3, 112.7, 121.7, 121.9, 123.5, 128.6, 130.4, 
137.5, 147,8, 159.1, 191.9. 

(b) 2-Ethoxy-3-(3-[2-(4-metlumesiilfonyloxyphenyl)ethoxy]phenyl}aciyU^ acid ethyl ester 

2-Ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}acrylic acid ethyl ester 
was synthesized from 4-[2-(3-formylphenoxy)ethyl]phenylmethanesulfonate and (1,2- 
diethoxy-2-oxoethyl)(triphenyl)phosphonium chloride using the same method as in 
Example Ic. 

'H-NMR (400 MHz; CDQj): 5 134 (2x t. 6H, J=7 Hz), 3.04-3,09 (m, 5H), 3.99 (q, 2H, 
J=7 Hz), 4.15 (t, 2H, J=7 Hz), 4.27 (apparently q, 2H. J=7 Hz), 6.8-6.85 (m, IH), 6.92 (s, 
IH), 7.1-7.25 (m, 3H), 728-7.33 (m, 3H), 7.39-7.42 (m, IH). 
"C-NMR (100 MHz; CDOs): 8 14.0, 15.3, 34.7, 36.8, 60.8, 67.4, 67.9, 1152, 121.7, . 
122.7, 123.2, 129.1, 130.2, 134.7, 137.6, 144.7, 147.7. 158.3, 164.1. 

(c) 2-Ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic acid ethyl 
ester 

2-Ethoxy-3-{3-[2-(4-methanesul&nyloxyphenyl)ethoxy]phenyl}acrylic acid ethyl ester 
(3.69 g; 8.50 mmole) was hydiogenated for 3.5 hours at atmospheric pressure in ethyl 
acetate (70 ml) and acetic acid (0.5 ml) using Pd/C as catalyst and ttien filtered throu^ 
hyflo. The solvent was evirated in vacuo, dichloromethane and water were added and 
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the phases were separated. The organic phase was dried (sodium sulfate), filtered and 
evaporated in vacuo to give 3.45 g (yield 93 %) of 2-ethoxy-3-{3-[2-(4- 
niethanesulfonyloxyphenyl)ethoxy]phenyl} propanoic acid ethyl ester. 

^H-NMR (500 MHz; CDCI3): 5 1.16 (t, 3H, J-7 Hz), 1.22 (t, 3H, J=7.1 Hz), 2.95-2.99 (m, 
2H), 3.09 (t, 2H. J=6.7 Hz), 3.13 (s. 3H), 3.31-3.39 (m, IH), 3.56-3.64 (m, IH), 3.98-4.02 
(m, IH), 4.13-4.20 (m, 4H), 6.73-6.85 (m, 3H,), 7.15-7.25 (m, 3H), 7.34 (dm, 2H, J=8.6 
Hz, unresolved). 

"C-NMR (100 MHz; CDCI3): 5 14.2, 15.0, 35.1, 37.2, 39J, 60.8, 68.0, 80.1, 112.7, 115,6, 
121.9 (overlapping signals), 129.2, 130.5, 138.0, 138.8, 147.8, 158.5, 172.5. 

Example 23. 2-Ethoxy-3- {3-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyI}propanoic 
acid 

Lithium hydroxide hydrate (0.175 g; 4.18 mmole) in water (5 ml) was slowly added to a 
solution of 2-ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic acid 
ethyl ester (described in Exanq>le 22) (1.66 g; 3.80 mmole) in tetrahydiofuran (17 ml) at 0** 
C. After stilling at room temperature for 2 hours tetrahydrofuran was removed by 
eviration in vacuo. The residue was extracted with die&yl ether. The water phase was 
acidified wi& hydrochloric acid, and extracted with ethyl acetate. The or^nic phase was 
washed with brine, dried (sodium sul&te), filtered and fiie solvent was evaporated in vacuo 
to give 1.5 g (96.5 % yield) of 2-ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxyl- 
phenyl}propanoic acid. 

'H-NMR (500 MHz; CDCI3): 8 1.13 (t, 3H, J=7 Hz), 2.91-2.98 (m, IH), 3.03-3.09 (m, 3H), 
3.09 (s, 3H), 3.33-3.41 (m, IH), 3.56-3.64 (m, IH), 4.03-4.08 (m, IH), 4.13 (t, 2H, J=6.9 
Hz), 6.75 (dd, IH, J=8.3, 2.07 Hz), 6.81 (s, IH), 6.84 (d. IH. J=7^ Hz), 7.14-7.23 (m 3H), 
7.31 (dm, 2H, J=8.56 Hz, unresolved), 10.91 (bs, IH. OH). 
"C-NMR(125 MHz; CDCl^): 8 14.8, 35.0, 37.0, 38.8, 66.4, 67.9. 76.5, 112 J, 115.6, 
121.78, 121.81, 129.1, 130.4, 137.8, 138.5, 147.7, 158.4, 176.7. 
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Example 24, 2-Ethoxy-3- {4-[3-{3-methanesxilfonyloxyphenyl)propoxy]phenyl^ 
acid ethyl ester 

(a) 3-(3-Methanesulfonyloxyphenyl)propyl2nethanesulfonate 

Methanesulfonyl chloride (4.77 g; 41.8 mmole) in dichloiometfaane (20 ml) was slowly 
added to a solution of 3-(3-hydroxyphenyl)-l-propanol (3.03 g; 19.9 mmole) azid 
triethylamine (6.04 g; 59.7 mmole) in dichloromethane at -20** C. The reaction mixture was 
allowed to reach room tenq)erature and solid material was filtered off. The filtrate was 
washed with sodium bicarbonate solution (3 times) and brine, dried (magnesium sul&te) 
and the solvent was evaporated in vacuo. Purification by chromatography on silica gel 
using dichloromethanemethanol (gradient 0-8 % methanol) gave 422 g (yield 69 %) of 3- 
(3-methanesulfonyloxyphenyl)propyhnethanesulfonate. 

'H-NMR (300 MHz; CDCi,): 5 2,0 (m, 2H), 2.7 (t, 2H), 2.9 (s, 3H), 3.1 (s, 3H), 4.15 (t, 
2H), 7.05-7.15 (m, 3H), 72-7.3 (m, IH). 

"C-NMR(75 MHz; CDCI3): 5 30 J, 312, 37 J, 37.4, 68.9, 119.8, 122.1, 127.6, 130.1, 
143.0, 149.4. 

(b) 2-Ethoxy-3-{4H[3-(3-methanesulfonyloxyphenyl)propoxy]phenyl}propanoi^ acid ethyl 
ester 

2- Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl estor (described m Example 20b) was 
alkylated with 

3- (3-methanesulfonyloxyphenyl)propylmethanesulfonate using the same method as in 
example 1 (b) to give 2-ethoxy-3-{4-(3-(3-methanesuifonyloxyphenyl)propoxy]- 
phenyl}propanoic acid ethyl ester. 
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'H-NMR (300 MHz; CDClj): 8 1.15 (t, 3H). 1.2 (t, 3H), 2.1 (qvint, 2H), 2.8 (t, 2H), 2.95 
(d, 2H), 3.05 (s, 3H), 33-3.4 (m, IH), 3.55-3.65 (m. IH), 3.85-4.0 (m, 3H), 4.15 (q, 2H), 
6.8 (d, 2H), 7.1-7.22 (m, 5H), 735 (t, IH). 

»'C-NMR (75 MHz; CDCI3): 5 14.2, 15.1, 30.6, 31.9, 372, 38.4, 60.8, 66.2, 66.5, 80.4, 
114.2, 119.5, 122.0, 127.6, 1293, 129.9, 130.4, 144.2, 149.4, 157.6, 172.5. 

Bcamgle25. 2-Ethoxy-3-{4-[3-(3-methan 
acid 

2-Ethoxy-3-{4-[3-(3-mrthanesulfonyloxyphenyl)propoxy]pheny acid ethyl 

ester (described in Example 24b) was hydroiyzed using the same method as in Example 2 
to give 2-ethoxy-3-{4-[3-(3-methanesulfonyloxyphenyl)propoxy]phenyl}pn>pan^ add. 

*H.NMR (300 MHz; CDClj): 5 1.15 (t, 3H), 2.1 (qvint, 2H), 2.85 (t, 2H), 2.9-3.07 (m, 2H), 
3.1(s, 3H), 337.3.47 (m, IH), 3.57-3.67 (m, IH), 3.95 (t, 2H), 4.05 (m. IH), 6.8 (d, 2H). 
7.1-72 (m,5H), 7.35 (t,lH). 

"C-NMR (75 MHz; CDQj): 8 15.0, 30.6, 31.9, 373, 37.9, 66.5, 66.7, 79.8, 1143, 119.5, 
122.0, 127.6, 128.8, 129.9, 130,5, 1442, 149.4, 157.8. 176.4. 

Example 26. 2-Ethoxy.3-(4-{2.[4-(2-pn>panesulfonyloxy)phenyl]- 
ethoxy}phenyl)propanoic acid ethyl ester 

(a) 3-{4-[2-(4-Benzyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester 

Azodicaibonyl dipiperidine (7.5 g; 30 mmole) was added to 2-ethoxy-3-(4- 
hydn)xyphenyl)pn)panoic acid ethyl ester (described in Example 20b) (7 g; 30 mmole), 2- 
(4-benzyloxyphenyl)edianol (6.8 g; 30 mmole) and triphenylphosphine (7.8 g; 30 mmole) 
dissolved i dichloiometiiane. After stining at room teoq^erature overnight the solvent was 
evaporated in vacuo and diethyl ether was added. The solid material was filtered off after 1 
hour and the filtrate was evaporated in vacuo. Purification by chromatogFaphy on silica gel 
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using ethyl acetaterdichloromethane as eluant gave 10 g {yield 75 %) of 3-{4-[2-(4- 
ben2yloxyphenyl)etfaoxy]phenyI}-2-ethoxypropanoic acid ethyl ester. 

'H-NMR (300 MHz; CX^Cl,): 8 1.15-1.30 (m, 6H), 2.95 (d, 2H), 3.05 (t, 2H), 3.3-3.42 (m, 
IH), 3.58-3.7 (m. IH). 4.0 (m, IH), 4.05-4.25 (m. 4H), 5.05 (s, 2H), 6,85 (d, 2H), 6.95 (d, 
2H), 7.1-725 (m, 4H), 7.3-7.5 (m, 5H). 

"C-NMR (75 MHz; CDCI3): 5 14.3, 15,1, 35.0, 38.5, 60^8, 66.2, 68.9, 70.0, 80.5, 114.4, 
114.9, 127.5, 128.0, 128.6, 129 J, 130.0, 130.4, 130,6, 137.1, 157.5, 157.6, 172.6. 

b) 2.Ethoxy-3-{4-[2-(4.hydroxyphenyl)ethoxy]phenyl}propanoic acid ethyl ester. 

3-{4-[2-(4-Benzyloxyphenyl)ethoxy]phenyl}.2-ethoxypropan^^ acid ethyl ester (16 g; 
35.6 mmole) was hydrogenated at atmospheric pressure in ethyl acetate (300 ml) using 
Pd/C (dry, 1 0 %) as catalyst The mixture was filtered through celite and the solvent was 
evaporated in vacuo to give 1 1.2 g (yield 88 %) of 2-ethoxy-3-{4-[2-(4- 
hydroxyphecyl)etfaoxy]phenyl}propanoic acid ethyl ester. 

'H-NMR (300 MHz; CDCl^: 5 1.1-1.30 (m, 6H), 2.9-3.05 (m, 4H), 3.3-3.45 (m, IH), 
3.55-3.70 (m, IH), 4.0 (m, IH), 4.1 (t, 2H), 4.02 (q, 2H), 6.5 (s br, 1 OH), 6.75-6.85 (m, 
4H), 7.05-7.2 (m,4H). 

^'C-NMR (75 MHz; CDCl,): 6 142, 15.0, 34.9, 38.4, 61.1, 66.3, 69.0, 80.4, 114.4, 115.5, 
129.1, 129.8, 130.0, 130.4, 154.7, 157.6, 173.0. 

(c) 2-Ethoxy-3-(4-{2-[4-(2-propanesulfonyloxy)phenyl]ethoxy}phenyl)propanoic acid 
e&yl ester 

Triethylamine (0.64 g; 628 mmole) was slowly added to a solution of 2-ethoxy-3-{4-[2-(4- 
hydroxyphen)4)ethoxy]phenyl}propanoic acid ethyl ester (1 .5 g; 4.18 mmole) in diy 
dichloromethane (20 ml). After cooling to O"" C isopropylsulfonyl chloride (0.9 g; 628 
mmole) was added slowly. The reaction mixture was stirred over night at room 
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temperature, water was added and the mixture was extracted with dichloromethane. The 
organic phase was washed with hydrochloric acid (IM) and sodium bicarbonate solution, 
dried (magnesium sulfate) and evaporated in vacuo to give 1.75 g (yield 90%) of 2- 
ethoxy*3-(4-{2-[4-(2-propanesulfonyloxy)phenyl]ethoxy}phenyl)propanoic acid ethyl 
ester. 

*H-NMR (500 MHz; (HJCy: 5 1.16 (t 3H, J=7 Hz), 122 (t, 3H, J=7 Hz), 1.55 (d, 6H, 
J=6.7 Hz), 2.92-2.96 (m, 2H), 3.08 (t, 2H, J=7 Hz), 331-338 (m, IH), 3.41-3.50 (m, 
IH), 335-3.64 (m, IH), 3.94-3-98 (m, IH), 4.11-4-19 (m, 4H), 6.80 (dm, 2H, J=8.6 Hz, 
xmresolved), 7.14 (dm, 2H, J=8.6 Hz, unresolved), 7.21 (dm, 2H, 1=8.6 Hz, 
imresolved), 7.31 (dm, 2H, J=8.6 Hz, xmresolved). 

Example 27. 2-Ethoxy-3-(4-{2-[4-(2-pK)panesulfonyloxy)phenyI]ethoxy}phenyl)propanoic 
acid 

2-Ethoxy-3-(4-{2-[4-(2-propanesulfonyloxy)phenyl]ethoxy}phmyI)propanoic add ethyl 
ester (described in Example 26) was hydiolyzed using the same metiiod as in Example 2 to 
give 2-ethoxy-3-(4-{2-[4-(2-propanesuifoiiytoxy)phenyl]ethoxy}phenyl)p acid. 

»H-NMR (500 MHz; CDCI3): 5 1.17 (t, 3H, J=72 Hz), 1.54 (d, 6H, J=6.8 Hz), 2.91-2.98 
(m, IH), 3.03-3.1 (m, 3H), 338-332 (m, 2H), 335-3:65 (m, IH), 4.01-4.06 (m, IH), 
4.14 (t, 2H, J=6.9 Hz), 6,81 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz, 
unresolved), 721 (dm, 2H, J=8.6 Hz, unresolved), 731 (dm, 2H, J=8.6 Hz, 
unresolved), 7.96 (bs, IH). 

"C-NMR (125 MHz; CDCI3): 5 15.0, 16.7, 35.1, 37.8, 52.3, 66,8, 682, 79.7, 114.4, 121.9, 
128.8, 130-4, 1303, 137.4, 147.6, 157.5, 175.7. 



Example 28. 2-Ethoxy-3-(4-{2-[4<4-nitrobcnzenesulfonyloxy)phenyl]ethoxy}phrayl)- 
propanoic acid ethyl ester 
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2-Ethoxy-3-{4-[2-{4-hydroxyphenyl)ethoxylphenyl}propanoic acid ethyl ester (described 
in Example 26b) was esterified with 4-mtroben2enesulfonyl chloride using the same 
method as in Example 26 (c) to give 2-ethoxy-3-{4-{2-[4-(4- 
iiitiobenzenesulfonyloxy)phenyl]-ethoxy}pheQyl)propanoic acid ethyl ester. 

»H-NMR (400 MHz; CDQ,): 8 L16 (t, 3H, J=7 Hz), 123 (t, 3H, J=7 Hz), 2.92-2.97 (m, 
2H), 3.05 (t, 3H, J=6.5 Hz), 3.30-3.39 (m, IH), 3.54-3.65 (m, IH), 3.93-3.99 (m, IH), 4.12 
(t, 2H, J=6.8 Hz), 4.16 (q, 2H. J=7 Hz), 6,77 (dm, 2H, J=8.8 Hz, unresolved), 6.93 (dm, 
2H, J=8.8 Hz, unresolved). 7.14 (dm, 2H, J=8.8 Hz, unresolved), 7.23 (dm, 2H, J=8.8 Hz, 
unresolved), 8.03 (dm, 2H, J=8.8 Hz, unresolved), 8.36 (dm, 2H, J=8.8 Hz, unresolved). 

Example 29. 2-Ethoxy-3-(4- {2-[4-(4-nitrobenzenesulfonyloxy)phenyl]ethoxy}phenyl> 
propanoic acid 

2-Ethoxy-3-(4-{2-[4-(4-nitrobenzenesulfonyloxy)phenyl]ethoxy}phcnyl)prop^^ 
ethyl ester (described in Exan^le 28) was hydrolyzed by the same method as in Exanq)le 2 
to give 2-ethoxy-3-(4-{2-[4-(4-nitrobenzenesulfonyloxy)phenyl]ethoxy}phenyl)pro^ 
add 

*H-NMR (500 MHz; CDClj): 5 1.16 (t, 3H, J=7 Hz), 2.91-3.01 (m, IH), 3.01;3.08 (m, 2H), 
3.37-3.45 (m, IH), 3,58-3.66 (m, IH), 4.0-4.06 (m, IH) 4.08-4.14 (m, 2H), 6.78 (dm, 2H, 
J=8.6 Hz, unresolved), 6.92 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz, 
unresolved), 7.23 (dm, 2H, J=8.6 Hz, unresolved), 8.02 (dm, 2H, J=9.1 Hz, unresolved), 
8.34 (dm, 2H, J=9.1 Hz, unresolved), 9.56 (bs, IH). 

"C-NMR (125 MHz; CDCI3): 5 14.9. 35.0, 37.8, 66.6, 67.9, 79.6, 1 142, 1 15.3, 121.9, 
1242, 129.0, 129.8, 130.4, 138 J, 140.9, 147.7, 150.8, 157.4, 176.3. 



Example 30. 2-Ethoxy-3-{4-[2-(4- 

phenylmethanesulfonyloxyphenyl)etfaDxy]phenyl}propanoic acid ettiyl ester 
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2-Ethoxy-3-{4-[2-(4-hydroxyphenyl)ethoxy]phenyl} propanoic acid ethyl ester (described 
in Example 26b) ( 0.54 g; 1.5 mmole) was dissolved in dichloromethane (15 ml), 
tiiethylamine (0.23 g; 0.31 ml; 2.25 mmole) was added. The solution was cooled to 0 °C 
and benzylsulfonyl chloride (0.43 g; 2.25 mmole) dissolved in dichloromethane (5 ml) 
was added. The resulting mixture was allowed to reach room temperature and was stirred 
over night. Water was added, the organic layer separated and the water phase extracted 
with dichloromethane. The organic phase was washed vdth hydrochloric acid (1 M) , 
sodium hydrogen caxbonate and brine. After drying with sodium sulfate and evaporation a 
light yellow oil was obtained. The crude product was purified with flash chromatography 
on silica. The compound was eluated with heptane:ethyl acetate (9: 1 followed by 1 : 1 ). Pure 
fractions were pooled and evaporated yielding 0.55g ( 71%) of 2-ethoxy-3-{4-[2-(4- 
phenyhnethanesulfonyloxyphenyl)ethoxy]phenyl}propanoic acid ethyl ester. 

'H-NMR (300 MHz, CDCI3): 8 1.18 (t, 3H); 1.25 (t, 3H); 2.97 (d, 2H); 3.09 (t, 2H); 3.30- 
3.45 (m, IH); 3.55-3.70 (m, IH); 3.98 (t,lH); 4.14 (t, 2H); 4.19 (q, 2H); 4.52 (s, 2H); 6.82 
(d, 2H); 7,08 (d, 2H); 7.17 (d, 2H); 729 (d, 2H); 7.40-7 J3 (m, 5H) 

"C-NMR (75 MHz, CDCI3): 5 14.6. 15.4, 35,5, 38,8, 57,0, 61.9, 66.5, 68.5. 80.6, 1 14.5. 
122.2, 127.5, 1292, 129.5, 129.7> 130.1, 130.6, 131.1, 137.9, 148.0, 157.6, 172.7 

Example 31. 2-Ethoxy-3-{4-[2-(4-phenytaieftanesulfonyloxyphenyl)ethoxy- 
phenyI}propanoic acid 

2-Ethoxy-3- {4-[2-(4-phenyhnethanesulfonyloxyphenyl)ethoxy]phenyl}propanoic acid 
ethyl ester (described in Example 30) ( 021 g; 0.41 mmol) was dissolved in 
tetrahydrofiiran (4 ml) and lithium hydroxide ( 0.021 g; 0.48 mmol) dissolved in water (1 
ml) was added dropwise. The resulting solution was stirred at room temperature over night 
and then acidified with hydrochloric acid (2M). Extraction with ethyl acetate, drying with 
magnesium sulfite and evaporadon gave 0.184 g ( 92%) of 2-ethoxy-3-{4-[2-(4- 
phenylmethanesulfonyloxy-phenyl)ethoxy]phenyl}propanoic acid as an oil. 
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^H-NMR (500MHz, CDQ^): 5 1.20 (t. 3H); 2.94-3.01 (dd, IH); 3.06- 3.13 (m, 3H); 3.41- 
3.52(m, IH); 3.58- 3.69 (m, IH); 4.06 (dd, IH); 4.15 (t, 2H); 4.53(s, 2H); 6.84{d, 2H); 7.09 
(d, 2H); 7.18 (d, 2H); 7.31 (d, 2H); 7.44-7.48 (m. 5H) 

"C-NMR ( 125 MHz, CDCI3): S 15.3, 35.4, 38.1, 57,0, 67.1, 68.5, 80.0, 1 14.7, 122.2, 
127.5, 129.1, 129.2, 129.5. 130.7, 130.8. 131.1, 137.9, 148.1, 157.8, 175.6 

Example 32. 2-Ethoxy-3- {4-[2-(4-methanesidfonyloxyphenyl)ethoxy]phenyl}butanoic 
add ethyl ester 

(a) 3-(4-Benzyloxyphenyl)-2-ethoxy-3-methylacrylic acid efliyl ester 

LHMDS (1 1 ml, 11 mmole, 1 M in tetrabydrofuran) was added to a solution of triethyl 2- 
ethoxyphosphonoacetate (2.95 g; 1 1 mmole) in diy tetrahydrofuran (30 ml) at -50** C under 
nitrogen atmosphere, the mixture was stirred for 1.5 hours and then the temperature was 
allowed to rise to C. l-(3-benzyloxyphenyl)ethanone (2.3 g; 10 mmole) dissolved in 
tetrahydrofuran was slowly added and the resulting mixture was stirred overnight at room 
tenq)erature. Saturated ammonium chloride solution (40 ml) was added and after 1 hour the 
phases were sq>arated. The water phase was extracted twice with ethyl acetate, the organic 
phases were combined and the solvent evaporated in vacuo. Purification twice by 
cbromatognqphy using ethyl acetate:heptane as eluant gave 0.6 g (yield 18 %) of 3-(4- 
benzyloxyphenyI)-2-ethoxy-3-methylacrylic acid ethyl ester as a mixture of Z and E 
isomers, which was used in the next step without further purification. 

Major isomer 

»H-NMR (500 MHz; CDCI3): 5 0.99 (t, 3H, J=7 Hz), 1.37 (t, 3H, J=7 Hz), 2.13 (s, 3H), 
3.88 (q, 2H, J=7 Hz), 4.0 (q, 2H, J=7 Hz). 5.1 1 (s. 2H). 6.94 (dm, 2H. J=9 Hz, unresolved), 
7.1 1 (dm, 2H, J=9 Hz, unresolved), 7.33-7.50 (m, 5H). 
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(b) 3-(4-Hydroxyphenyl)-2-ethoxybutanDic acid ethyl ester 

3-(4-Benzyloxyphenyl)-2-ethoxy-3-methylacrylic acid ethyl ester (1.58 g; 4.64 mmole) 
was hydrogenated at atmospheric pressure in ethyl acetate (20 ml) using Pd/C (wet) as 
catalyst. After filtration through celite, the solvent was evaporated in vacuo to give (1.1 g; 
yield 94 %) of 3-(4-hydroxyphenyl)-2*ethoxybutanoic acid ethyl ester as a diastereomeric 
mixture. 

Major isomer 

"H-NMR (500 MHz; CDCI3): 5 1.17 (t, 3H. J=7 Hz), 125 (t, 3H, J=7 Hz), 1.32 (d, 3H, J=7 
Hz),3.17 (qvint, IH, J=7 Hz), 3.29-3.38 (m, IH), 3.60-3.68 (m, IH), 3.88-3.92 (m, 2H), 
4.18 (q, 2H, J=7 Hz). 5.2 (bs, lOH), 6.71-6.77 (m, 2H), 7.11-7.16 (m, 2H). 

(c) 2-Ethoxy-3-{4-[2-(4-methanesulfonyloxyphenyI)ethoxy]phenyl}butanoic acid ethyl 
ester 

3-(4-Hydioxyphenyl)-2-eflioxybutanoic acid ethyl ester was alkylated with 
2-(4-methanesulfonyloxyphenyl)ethyhnetfaanesulfi)nate (described in Example la) using 
the same method as in Example 1(b) to give 2-edioxy-3-{4-[2-(4- 
mefiianesulfonyloxyphenyl)ethoxy]-phenyl}butanoic acid efliyl ester as a diastereomeric 
mixture. 

Major isomer 

*H-NMR (500 MHz; CDCI3): 5 1.15 (t. 3H, J=7 Hz), 1.24 (t, 3H, J=7 Hz), 1.31 (d, 3H, J=7 
Hz),2.99.3.20 (m, 6H), 3.28-3.35 (m, IH): 3.58-3.65 (m, IH), 3.88 (d, IH, J=6.5 Hz), 4.14- 
4.20 (m, 4H), 6.83 (dm, 2H, J=8.5 Hz, unresolved), 7.18 (dm, 2H, J=8.5 Hz, unresolved), 
725 (dm, 2H, J=8.5 Hz, unresolved),7.36 (dm, 2H, J=8.5 Hz. unresolved). 

Example 33. 2-Ethoxy-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}butanoic 
acid 
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2-Ethoxy-3-{4-[2-{4-methanesuIfonyloxyphenyl)ethoxy]phenyI}butanoic acid ethyl ester 
(described in Example 32) was hydiolyzed using the same method as in Exanq)le 2 to give 

2-ethoxy-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy3phenyi}butanoic acid as a 
diasteromeric mixture. 

Major isomer 

'H-NMR (400 MHz; CDQ,): S 1.20 (t, 3H, J=8 Hz), 1.37 (d, 3H. J=7.2 Hz), 3.06-3.15 (m, 
5H). 3.15-3 J5 (m, IE), 3.40-3.50 (m, IH), 3.62-3.72 (m, IH), 3.93 (d, IH. J=5.6 Hz), 4.15 
(t, 2H, J=6.8 Hz), 6.81 (dm, 2H, J=8,8 Hz, unresolved), 7.17 (dm, 2H, J=8.8 Hz, 
umesolved), 7.23 (dm, 2H, J=8.8 Hz, unresolved). 7.33 (dm. 2H, J=8,8 Hz, unresolved). 
"C-NMR (100 MHz; CDQ,): 5 15.0, 17.9. 35.1, 37.2, 41.7, 67.6, 68.1, 83.5, 1 142, 121.9, 
129.2, 130.5, 133.5, 138.0. 147.8, 157.5, 175.4. 

^^^ample 34. 2-Ethoxy-3-[4-(4-{2-methanesuIfbnyloxyphenyI}buto3or)phenyl]piopanoic 
acid 

(a) 4-(2-Ben^IoxypheDyl)-3-buten-l-ol 

2-Benzyloxybenzaldehyde (Sg 37 mmole), (3-hydroxypropyl)trTphenyIphospomum 
bromide (19.5 g; 47 mmole) and potassium carbonate (6.6 g; 48 imnole) were mixed in 
isopropanoL The reaction mixture was refluxed over night then filtered and the filtrate was 
evq)orated. Chromatogr^hy using ethyl acetate: dichloromediane (up to 5 %) as eluant 
gave 8.4 g (87.6 %) of 4-(2-beiizyloxyphenyl)-3-buten-l-ol. Both cis and trans 4-(2- 
benzyloxyphenyl>3-buten-l-ol were formed according to NMR. 

'H-NMR (300 MHz; CHXn,) of the major isomer 5 1.9-2.05 (b. IH. OH), 2.43-2.6 (m. 
2H). 3.7-3.8 (m, 2H), 52 (s, 2H). 6.2-6.3 (m, IH), 6.85-7.5 (m, lOH, unresolved) 
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'H-NMR (300 MHz; CDClj) of the minor isomer, d 1.9-2.05 (b, IH, OH), 2.43-2.6 (m, 
2H). 3.7-3.8 (m, 2H), 5.2 (s, 2H), 5.7-5.8 (m, IH), 6.8 (d, IH), 6.85-7.5 (m, 9 H, 
unresolved). 

(b) 4-(2-Hydroxyphettyl)butanol 

4-(2-BenzyloxyphenyI)-3-buten-l-ol was hydiogenated in ethanol using the same method 
as in Example 20b. 

'H-NMR (300 MHz; CPCl,): 5 1.5-1.73 (m. 4H), 2.65 (t, 2H), 3.65 (t. 2H), 6.75-6.9 (m. 
2H), 7.02-7.15 (m, 2H), 7.4 (bs, IH). 

"C-NMR(75.5 MHz; CDCI3): 8 26.4, 29.6, 31.5, 62.8, 115.6, 120.5, 127.1, 128.8, 130.3, 
154.0. 

(c) 4-(2-MethanesuIfonyioxyphenyI)butyIm^hanesulfonate. 

4-(2-Methanesulfonyloxyphenyl)butylmethanesulfonate was synAesized using flje same 
mediod as in Example 18a from 4-(2-hydioxyphenyl)butanoL 

'H-NMR (300 MHz; CDClj): 8 1.7-1.83 (m, 4H), 2.7-2.88 (m. 2H), 2.95 (s, 3H), 3.17 (s. 
3H), 4.25 (t, 2H), 72-7.3 (m, 4H). 

"C-NMR (75.5 MHz; CDCI3): 8 25.8, 28.6, 29.3, 372, 38.3, 69.8, 122.0, 127.4, 127.6. 
130.8, 134.7, 147.5. 

(d) 2-EtiK)xy-3-{4-(4-(2-methanesulfi3nyloxyphenyl)butoxy]phenyl}piopanoic add ethyl 
ester 
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2-Ethoxy-3-{4-(4-(2-methanesulfonyloxyphenyl)butoxy]phen^ acid ethyl ester 

was synthesized using the same method as in Example lb from 2-ethoxy-3*(4- 
hydroxyphenyl)propanoic acid ethyl ester (described in Example 20b) and 4-(2- 
methanesulfonyloxyphenyl)butyhnethanesulfonate. 

(e) 2-Ethoxy-3-[4-(4-{2-methanesulfbnyIoxyphenyl}butoxy)phenyl]propanoic acid 



2-Ethoxy-3-{4-(4-(2-metiianesulfonyloxyphenyl)butoxy]phenyl}propanoic acid ethyl ester 
(2,7 g; 5.8 mmole) was dissolved in tetiahydrofuran: water (1 :3, 100ml). Lithixm 
hydroxide (0.36 g; 8.7 mmole) dissolved in a small amoimt of water was added. The 
reaction mixture was stirred over night at room temperature and then evaporated. The 
residue was redissolved in ethyl acetate and hydrochloric acid (2M) and extracted. After 
separation the organic phase was extracted with sodium hydroxide (IM, 30ml). The water 
phase was cooled, acidified with hydiochloiic acid (cone) and extracted with efliyl acetate. 
The organic phase was dried with magnesium sul&te and evaporation gave 2 g (79 % 
yield) of 2-ethoxy-3-[4-(4-{2-metiianesulfonyloxyphenyl}butoxy)phenyl]prop^^ acid. 

*H.NMR (500 MHz, CDClj ): 5 12 (t. 3H), 1.86 (m, 4H), 2.81 (t, 2H), 2.94-3.0 (m, IH). 
3.06-3.1 1 (m, IH), 3.2 (s, 3H), 3.43-3.48 (m, IH), 3.6-3.65 (m, IH), 4.0 (t, 3H), 4.95 -4.08 
(m, IH), 6.84 (d, 2H), 7.17 (d, 2H), 7,25-7.28 (m, 2H). 7.32-7.35 (m, 2H). 

"C-NMR (100 MHz, CDClj): S 15.2, 26.7, 292, 30.0, 38.0, 38.4, 67.0, 67.7, 80.0, 1 14.6, 
122.2, 127.5, 127.7, 128,8, 130.7, 131.0, 135.3, 147.7, 158.1, 175,8. 



Example 35. 2-Ethoxy-3-[4-(2-{4-methylsulfonyloxyphenyl}ethoxy)-2- 
nitrophenyl]propanoic add m^yl ester 



(a) 3-(4-Benzyloxy-2-mtiophenyl)-2-oxopropanoic acid 
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Potassium ethoxide (505 g; 6 mole) was added to a solution of ethanol (710 ml) and diethyl 
ether (4,8 1) and the mixture was cooled to O'' C. 4-(Benzyloxy)-l-methyl-2-nitrobenzene 
(639.8 g; 3 mole) dissolved in diethyl oxalate (900g; 6.16 mole) and toluene (1500 ml) was 
added slowly during 30 minutes. The reaction mixture was stirred for 3 hours at 0 and 
then allowed to stand cold over night After 5 days at room temperature die reaction 
mixture was filtered and the filter cake was washed with diethyl ether (2 1). The cake was 
then treated with water (10 1), sodium hydroxide (5 M, 0.8 1) and extracted three times with 
diethyl ether (3x3 1). The water phase was cooled and acidified in two steps while stirring 
with hydrochloric acid.-water ( 1:1, 0.9 1). First to pH 5 and the reaction mixture was then 
stirred for 1 hour before the acidification contiaued to pH 2. The reaction mixture was 
cooled in an icersodium chloride bath. Filtration after 1 hour gave 849.5 g (89.8 %) of 3-(4- 
benzyloxy-2-nitrophenyl)-2-oxopropanoic acid. 



^H-NMR (500 MHz, DMSO-d^: 8 433(s, 2H), 521(s, 2H), 7.32.7.36(ni, 2H), 7,39- 
7.50(m, 5H), 7.65(d, J = 2.6 Hz, IH) 

(b) 3-(4-Benzyloxy-2-mtrophenyl)-2-oxopropanoic acid methyl ester 

3-(4-Benzyloxy-2-mtrophenyl>2-oxopropanoic arid (40 g; 0.127 mole) was dissolved in 
methanol <300 ml). Hydrochloric acid (cone, 10 ml) was added under stirring. The reaction 
mixture was heated to reflux for 3.5 hours and then evaporated to dryness. 
Dichloromethane and water were added to the residue and the phases were separated. The 
organic phase was washed with diluted sodium hydrogracarbonate solution and water, and 
dried with magnesium sulfate. Filtration through a short silica gel column and evaporation 
gave 29-6 g (71 % yield) of 

5-(4-benzyloxy-2-nitrophenyl)-2-oxopn)panoic add methyl ester as a yellow solid. 



'H-NMR (300 MHz, CDCl,): 8 3.93(s, 3H), 4.46(s, 2H), 5.14(s, 2H), 7.22(br, 2H), 7.36- 
7,45(m,5H)7.79(s, IH). 
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(c) 3-(4-Ben2yloxy-2-nitn)phenyl)-2-hydroxypropaxioic acid methyl ester 

3-(4-Ben2ytexy-2-mtrophenyl)-2-oxopiopanoic add methyl ester (4.1 g; 12.4 mmole) was 
dissolved in medianol (60 ml). Sodiimi borohydride (0.5 g; 13.12 mmole) was added in 
portions under stining. TLC (silica gel, e&yl acetate:heptane» 1:1) after one hour showed 
remaining starting material and ttie formation of a by product. The reaction mixture was 
then cooled in an ice-bath and more sodium borohydride (0.2 g; 5.26 mmole) was added. 
After addition, the mixture was stirred at 0 until the starting material was consumed. 
The reaction mixture was evaporated to dryness. Ethyl acetate and water were added to the 
residue and the phases were separated. The organic phase was washed with brine and dried 
with magnesium sul&te and evaporated. Chromatography of the crude product on silica gel 
using a gradient of ethyl acetate in heptane as eluant gave 2.5 g (61 % yield) of 
3-(4-benzyloxy-2-nitrophenyl)-2-hydroxypropanoic acid methyl ester as an oil product 

*H-NMR (300 MHz, CDCI3): 5 2.86(d, J = 6 Hz, IH. OH), 3.12(dd, J = 14, 8 Hz, IH), 
3;47(dd. J = 14, 4 Hz, IH), 3.79(s, 3H), 4.45-4.51(m, IH), 5.10(s, 2H), 7.15(dd, J = 8.8, 2.7 
Hz, IH), 7.33(d, J = 8.8 Hz, IH), 7.35-7.43(m, 5H) and 7.54(d, J = 2.7 Hz, IH). 

(d) 2-Ethoxy-3-(4-ben2yloxy-2-nitrophenyl)propanoic acid mediyl ester 

3-(4-Benzyloxy-2-nitrophenyl)-2-hydn>xypropanoic acid methyl ester (1.86 g; 5.6 mmole) 
was dissolved m dichloromethane (20 ml). Molecular sieves (4A, 1.9 g) were added. 
Silver (I) oxide (1.96 g; 8.4 mmole) was then added while stirring, followed by addition of 
iodoethane (1.63 ml; 20.4 mmole). After 6 days stirring at room temperature the reaction 
was not completed according to TLC so more silver (I) oxide and iodoethane were added. 
The reaction mixture was stirred fin- 3 more days, then filtered fhiough celite and the 
filtrate was evq>orated to dryness. Chromatography of the crude product on silica gel usmg 
a gradient of ethyl acetate in heptane as eluant gave 1.6 g oil (80 % yield) of 2-ethoxy-3-(4- 
benzyloxy-2-nitrophenyl)propanoic acid methyl ester. 
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«H-NMR (400 MHz, CDCI3): 5 1.13(t, J = 7 Hz, 3H); 3.23(dd, J = 14, 8 Hz, IH), 3.29- 
3.37(ni. 2H), 3.58-3.66(m, IH), 3.72(s, 3H). 4.15(dd, J = 8, 4.5 Hz, IH). 5.12(s, 2H), 
7.15(dd, J « 8.5, 2.5 Hz, IH), 7.31(d, J = 8^ Hz, IH), 7 J6-7.45(m, 5H), 7.55(d, J = 2.5 
Hz,lH). 

(e) 2-Ethoxy-3-(4-hy(iroxy-2-nitrophenyl)piopanoic acid methyl ester 

2-Ethoxy-3-(4-benzyloxy-2-nitrophenyl)propanoic acid methyl ester (1.5 g; 4.06 nunole) 
was dissolved in dichloromethane (8 ml) and dimethylsulfide (8 ml) was added. Boron 
trifluoride diethyl etherate (5.0 ml; 40.6 mmole) was added under stirring. The reaction 
mixture was stirred at room temperature for 4 hours and then poured into watCT and more 
dichloromethane was added. The phases were separated and the organic phase was washed 
with water and brine and dried with magnesium sulfate. Evaporation to remove the solvent 
gave 1.04 g (95 % yield) of 2-ethoxy-3-(4-hydroxy-2-nitrophenyl)propanoic acid methyl 
ester. 

'H-NMR (400 MHz, CDCI3): 5 L15(t, J = 7 Hz, 3H); 3.26(dd, J = 14, 7.5 Hz, IH), 3.34- 
3.42(m, 2H), 3.58.3.66(m, IH), 3.77(s, 3H), 4.19(dd, J = 7.5, 5.5 Hz, IH), 6.38(s, IH). 
6.96(dd, J = 8.5, 2.5 Hz, IH), 7.22(d, J = 8.5 Hz, IH), 7.37(d, J « 2.5 Hz, IH). 

(£) 2-Ethoxy-3-[4<2-(4-methylsulfonyloxyphenyl}etiioxy)-2-nitrophenyl]^^ add 
methyl ester 

2-(4-Methanesulfonyloxyphenyl)ethylmethanesulfonate (1.14 g; 3.87 mmole), 2-ethoxy-3- 
(4-hydroxy-2-nitrophenyl)piopanoic acid methyl ester (1.04 g; 3.86 mmole) and potassium 
carbonate (1.07 g; 7.75 mmole) were mixed in acetonitrile (appiox. 100 ml). The reaction 
mixture was heated to reflux for 6 hours and according to TLC the reaction was not 
complete. Another portion of 2-<4-methanesulfonyloxyphenyl)ethytaiethanesulfonate {02 
g; 0.68 mmole) was added. The reaction mixture was heated to reflux over night, and then 
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evaporated to diyness. Etiiyl acetate and water were added into the residue. The phases 
were separated and the organic phase was washed with brine, dried with magnesium sulfate 
and evaporated. Chromatography of the crude product on siUca gel with a gradient of ethyl 
acetate/heptane as eluant gave 1.47 g (81 % yield) of 2-ethoxy-3-[4-(2-{4- 
methylsulfonyloxyphenyl}ethoxy)-2-mtrophenyl]propanoic acid methyl ester. 

'H-NMR (400 MHz, CDCI3): 8 1.12(t, J = 7 Hz, 3H), 3.l4(t, J = 7 Hz^H), 3.16(s, 3H), 
3.21(dd, J = 14, 8 Hz, IH), 3.30-3.67(m, 2H), 3.57-3.65(m, IH); 3.73(s, 3H), 4.13(dd, J = 
8, 5 Hz, IH), 4.22(t, J = 7 Hz, 2H), 7.06(dd, J = 8.5, 2.5 Hz. IH); 726(d, J = 8.5 Hz, 2H), 
7.29(d, J = 8.5 HZ.1H), 7.35(d, J = 8.5 Hz, 2H). 7.44(d, J = 2.5 Hz, IH). 

Example 36. 2-Ethoxy-3-[4-(2-{4-methylsulfonyloxyphenyl}ethoxy)-2- 
nitrophenyljpropanoic acid 

2-Ethoxy-3-[4-(2- {4-methylsulfonyloxyphenyl} ethoxy)-2-nitrophenyl]propanoic acid 
methyl ester ( described in Example 35) (0.8 g; 1.71 mmole) was dissolved in 
tetrahydrofiiran (8 ml). A solution of lithium hydroxide monohydrate (0.086 g; 2.05 
mmole) in water (8 ml) was added under stilting. The reaction mixture was stirred at room 
temperature for 5 hours and dien evaporated to remove tetrahydrofiiran. The residue was 
extracted with diethyl ether, acidified to pH -3 with hydrochloric acid (10%) and extracted 
with ethyl acetate. The organic phase was washed with water and brine, dried with 
magnesium sul&ie. The solvent was removed and 0.72 g (93 % yield) of 2-ethoxy-3-[4-(2- 
{4-methylsulfonyloxyphenyl}ethoxy)-2-nitropheny]propanoic acid was obtained. 

*H-NMR (400 MHz, CDCI3): 5 1.13(t, J = 7 Hz, 3H), 3.13(t, J = 6,5 Hz, 2H), 3.15(s, 3H), 
3.23(dd, J = 14, 8 Hz, IH), 3.36-3.43(m, IH), 3.48(dd, J = 14, 5 Hz, IH), 3.59-3.66(m, 
IH), 4.15(dd, J = 8, 5 Hz, IH), 422(t, J = 6.5Hz, 2H), 7.06(dd, J = 8.5 2.5 Hz, IH), 7.25(d, 
J = 8.5Hz, 2H), 7.30(d, J = 8.5Hz, IH), 7.35(d, J = 8.5 Hz, 2H) and 7.43(d, J = 2.5Hz, IH). 
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"C-NMR(100MHz, CDCI3): 5 14.89, 34.88, 34.91, 37.33, 67.10, 68.79, 78.31, 110.13, 
119.64, 122.09(2C), 123.30, 130.52(2C), 134.33, 13729, 147.94, 150.22, 157.93 and 
175.41. 

Example 37. 2-Ethoxy-3-[4-(2-{3-metiioxy-4-methanesulfonyloxyph 
phenyljpropanoic acid 

(a) 2-Ethoxy-3-[4-(2- {3-methoxy-4-methanesulfenyloxyphenyl}ethoxy)phenyl]propanoic 
acid ethyl ester 

2-[3-Methoxy-4-{methylsulfonyloxy}phenyl]ethylmethanestitf^ (described in WO 
98/57941) (1.6 g; 4.9 mmole) was dissolved in acetonitrile. Potassium carbonate (1 g; 7.2 
mmole) was added followed by addition of 2-etfaoxy-3-(4-hydroxyphenyl)pn)panoic add 
e&yl ester (described in Example 20b) (1 g; 4.2 mmole). The reaction mixture was 
refluxed for 2 hours and then stirred at room tenq)erature for 16 hours. Acetonitrile was 
evq)orated and the residue redissolved in diethyl etiier md washed with water. The organic 
phase was dried with sodium sul&te and evq}orated. NMR showed formation of the 
corresponding styren product and that the reaction was not completed so the crude product 
was redissolved in acetonitrile and more 2-[3-methoxy-4- 

(methylsulfonyloxy}phenyl]ethylmetiianesulfonate (0.5 g; 1.5 mmole) was added. The 
mixture was refluxed for 2 more hours and then evaporated. The residue was redissolved in 
diethyl ether and washed with water. The organic phase was dried with magnesium sulfate 
and evaporated. Chromatography of the crude product gave 1 g of a mixture which 
according to NMR contained 60 % (0.68 g, 34.7 % yield) of 2-ethoxy-3-[4-(2-{3-methoxy- 
4-methanesulfonyloxyphenyl}ethoxy>-phenyl}prop£aioic acid ethyl ester and 40 % (0.32 g) 
of 2-[3-methoxy-4-{mediylsulfonyloxy}phenyl]ethy]methanesulfonate. This mixture was 
used without further purification in the next step. 
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'H-NMR (300 MHz; CDCI3): 5 1.13 (t, 3H), 1.2 (t, 3H), 2.92 (d, 2H), 2.96-3.1 (m, 2H), 
3.13 (s, 3H), 3.27 (m, IH), 3.52-3.67 (m, IH), 3.87 (s, 3H), 3.97 (t, IH), 4.M.2 (m, 4H), . 
6.78-6.98 (m, 4H, unresolved), 7.1-7.23 (m, 3H, unresolved). 

(b) 2-Ethoxy-3-[4-(2- {3-niethoxy-4-methanesulfonyloxyphenyI} ethoxy)phenyl]propanoic 
acid 

2-Etfaoxy-3-[4-(2- {3-methoxy-4-nietlianesulfonyloxyphenyl} etiioxy)phenyl}propanoic add 
ethyl ester was hydrolyzed using the same method as in Examplel3 to give 2-ethoxy-3-[4- 
(2-{3-methoxy-4-methanesulfonyloxyphenyl}efho?cy)phenyl]propanoic acid. 

*H-NMR (600 MHz; CDCI3): 8 1.16 (t, 3H), 2.92-2.97 (m, IH), 3.30-3.09 (m, 3H), 3.16 (s. 
3H), 3.39-3.45 (m, IH), 3.57-3.63 (m, IH), 3.87 (s, 3H), 4.01-4.05 (m, IH), 4.15 (t, 2H), 
6.81 (d, 2H, J=7,8 Hz), 6.87 (d, IH, J=7.8 Hz), 6.93 (s, IH), 7.15 (d, 2H, J==7.8 Hz), 722 
(d,lH,J=7.8Hz). 

* "C-NMR (150 MHz; CDC13): 5 152, 35.9, 38.0, 38.4, 562, 67.0, 68.4, 79.9, 114.0, 1 14.6, 
121.7, 124.6, 129.1, 130.8, 1372, 139.3. 151.4, 157.8, 176.0 

Example 38. 3-{4-[2-(4-rert-Butoxycaibonylaminophenyl)ethoxy]phenyl}-2- 
ethoxypropanoic acid ethyl ester 

(a) 3-(4-B«izyloxyphenyl)-2-ethoxyaciylic add ethyl ester 

Tetramethylguanidine (42,3 g; 0.37 mole) was slowly added to a solution of 4- 
benzyloxybenzaldehyde (75.6 g; 0.36 mole) and (l,2-diethoxy-2-oxoethyl) 
(triphenyl)phosphomum chloride (130.7 g; 0304 mole) dissolved in chloroform (800 ml) 
at 0° C. After stining at room temperature over night, the solvent was ev^orated in vacuo. 
The residue was dissolved in diethyl ether, insoluble material was filtered off and the 
filtrate was washed with sodium bicarbonate and dried (magnesium sulfide). The procedure 
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was repeated once and thereafter the crude product was stirred over night with a sodium 
bisulfite saturated water solution. The solid material was filtered off, the product was 
extracted with diethyl ether, dried (magnesium sulfate) and the solvent was evaporated in 
vacuo to give 85 g (yield 73 %) of 3-(4-ben2yloxyphenyl)-2-ethoxyacrylic acid ethyl ester. 

'H-NMR (300 MHz; CDCI3): 5 1.35 (m, 6H), 4.0 (q, 2H), 43 (q, 2H), 5.05 (s, 2H), 6.95 
(s-Hn unresolved, 1+3H), 7.3-7.45 (m, 5H), 7.75 (d. 2B0. 

"C-NMR (125 MHz; CDCI3): 8 14.4. 15.6. 61.0, 67.5, 70.0, 114.8, 124.0, 126.7, 127.5. 
128.1, 128.6, 131.7, 136.7, 143.1, 159,2, 165.0. 

(b) 4-(2-Hydroxyethyl)phenylcaibamic acid /err-butyl ester 

Di-tert-butyl dicarbonate (7,95 g; 36 mmole) was added to a mixture of p-aminophenethyl 
alcohol (5 g; 36 mmole) in tetrahydrofuran at 0"* C. After stirring at room temperature over 
night, the solvent was evaporated in vacuo to give 8 g (yield 94 %) of 4-(2- 
hydroxyethyl)phenylcaibamic acid rerr-butyl ester. 

'H-NMR (400 MHz; DMSO-dJ: 5 1,5 (s, 9H), 2.65 (dd, 2H), 3.55 (dd, 2H). 4,6 (s, br, 1 

OH), 7,1 (unresolved. 2H), 7,35 (unresolved, 2H), 9,1 (s. 1 NH). 

"C-NMR (100 MHz; DMSO-d«): 5 28.3. 38.6, 62.5, 78.9, 118.3, 129,1. 133.2, 136.6, 

153.0. 

(c) 3-{4-[2-(4-fm-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid 
ethyl ester 

4-(2-Hydroxyefliyl)phenylcaibamic acid rert-butyl ester (1.03 g; 4.34 mmole) and 2- 
ethoxy-3-(4-hydioxyphenyl)propanoic acid ethyl ester (described in Example 20b) (1.03 g; 
4.34 mmole) were dissolved in dichloromelfaane under argon at room tonperature. 
Azodicaxbonyl dipiperidine (1.65 g; 6.5 mmole) and thereafter triphenylphosphine (1.37 g; 
5.2 mmole) were added. After stirring at room temperature for 6 hours the solvent was 
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evaporated in vacuo. Purification by chioznatogn^}hy on silica gel using heptane:ethyl 
acetate (2:1) as eluant gave 1.78 g (yield 89%) of 3-{4-[2-(4-rerf- 
butoxycarbonylaininophenyl)ethoxy]-phenyl}-2-ethoxypropanoic acid ethyl ester. 

^H-NMR (400 MHz; CDCI3): 8 1.17 (t, 3H, J-7 Hz), 1.23 (t, 3H, J=7 Hz), 1.53 (s, 9H), 
2.94-2.97 (m, 2H), 3.03 (t, 2H, J=7.1 Hz), 3.31-3.40 (m, IH), 3.56-3.65 (m, IH), 3.95-4.0 
(m, 1 H), 4.1 1 (t, 2H, J-7.1 Hz), 4.17 (q, 2H. J=7 Hz), 6.60 (s, INH), 6.81 (dm. 2H. J=8.3 
Hz, unresolved). 7.15 (dm. 2H, J=8.3 Hz. unresolved), 720 (dm, 2H. J=8.3 Hz, 
unresolved), 7.3 1 (dm, 2H, J=8.3 Hz, unresolved). 

"C-NMR (100 MHz; CDCI3): 6 14.1, 15.0, 283. 35.0, 38.4, 60.7, 66.1, 68.6, 80.26, 80.32, 
1 14.3, 1 18.7, 128.2, 129.4, 130.3. 132.8, 136.7, 152.8, 157.5, 172.4. 

Example 39. 3-{4-[2-(4-/ert-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2- 
ethoxypropanoic acid 

Lithium hydroxide hydrate (77 mg; 1.85 mmole) in water (5.5 ml) was slowly added to a 
solution of 3-{4-[2-(4-rerr-butoxycaibonylaminophenyl)ethoxy]phenyl}-2- 
etfaoxypropanoic acid ethyl ester (described in Example 38) (0.77 g; 1.68 mmole) in 
tetiahydro furan (7.6 ml). Aiter stirring at room temperature for 4 hours the reaction 
mixture was kept in a freezer for 4 days. Tetrahydrofuran was removed by evq)oration in 
vacuo. More water was added and ttie mixture was acidified with hydrochloric acid to pHl . 
The product was extracted with ediyl acetate, washed twice with water, dried (sodium 
sulfete), filtered and the solvent was evaporated in vacuo to give 0.712 g (98.7 % yield) of 
3- {4-[2-{4-rerf-butoxycarbonylammophenyl)ethoxy]phenyl}-2-ethoxypr^^ add 

'H-NMR (400 MHz; CDCI3): 5 1.18 (t, 3H, J=7 Hz), 1.54 (s, 9H), 2.93-3.10 (m, 4H), 336- 
3.45 (m, IH), 3.60-3.69 (m, IH), 4.02-4.07 (m, I H), 4.12 (t, 2H, J=7 Hz), 6.83 (dm, 2H, 
J=8.8 Hz, unresolved), 7.15-7.23 (m, 4H), 7.27-7.34 (m. 2H), 10.28 (bs, INH). 
"C-NMR (100 MHz; CDClj): 6 15.0, 283. 35.2, 38.0, 66.7, 68.8. 79.9, 80.7. 1 14.6, 119.1, 
129,0, 129.4, 130.4, 133.1. 136.8, 153.2, 157.8, 1753. 
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Example 40. 3-[4- {2<4-[/ert-Butoxycaibonyl(methyl)ainmo]phenyl)ethoxy} 
2-ethoxypropanoic arid 

(a)2-[4-(/err-Butoxycaibonylamino)phenyl]ethyl-4-methylben^ 

4-(2-Hydioxyethyl)pheaylcarbainic tert-hutyl ester (described in Example 38b) (170 g; 
0.716 mole) was suspended in dichloiomefhane (IJ I) and placed in an ice bath. Pyridine 
(1 13 g; 1 .43 mole) was added giving a clear yellow solution. p-Toluenesulfonyl chloride 
(205 g; 1.07 mole) was dissolved in dichloromethane (850 ml) and added slowly with 
stLcring to the reaction mixture during 45 minutes. The reaction mixture was allowed to 
reach room temperature over nigiht The solution was then washed with water (4x1 L) and 
dried with magnesium sul&te. The solvent was evaporated under reduced pressure until the 
weight was 440 g. The remaining brownish oil was slowly poured into heptane (1 .6 L) with 
vigorous stirring. After approx. 20 seconds the oil started to crystallize. The heavy 
precipitate was filtered off, washed with heptane (200 ml) and dried in vacuo at 40 over 
night. This procedure gave 274 g ( 97.8 % yield) of crude 2-[4-(fe/t- 
butoxycarbonylamino)phenyl]ethyl-4-methylbenzenesulfonate. 
A sample of the crude product (8 g) was recrystallized from edianol (30 ml) and water (3 
ml) giving 7.1 g (88.8 % yield) of pure 2-[4-(/ert-butoxycaibonylamino)phenyl]ethyl-4. 
me&ylbenzenesulfonate. 

*H.NMR (500 MHz; CDCI3): 5 1.55 (s, 9H), 2.47 (s. 3H), 2,93 (t. 2H. J=7,0 Hz), 4.20 (t, 
2H, J=7.0 Hz), 6.45 (s, INH), 7.05 (d, 2H), 7.24-734 (m, 4H), 7.72 (d, 2H). 

"C-NMR (100 MHz; CDCI3): 5 21,6, 28,3, 34.7, 70.7, 80.5, 118.7, 127.8, 129,4, 129.7, 
130.7, 133.0. 1372, 144.6, 152.7. 



(b) 2-[4-{rgrf-Butoxycaibonyl(methyl)amino}phenyl]ethyl-4-methyIbenze^ 
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2•[4-(^er^ButoxycaIbony)amino)phenyl]ethyl-4-methylbell2ene^^ g; 128 

mxnole) was dissolved in tetrahydrofiiran (10 ml). lodomethane (0.906 g; 6.38 mmole) was 
added followed by sodium hydride (0,061 g; 2.54 mmole). The reaction mixture was stirred 
at room temperature for 3 hours and then evaporated. The residue was extracted with 
diethyl ether and water. The organic phase was dried and ev^orated and 0.52 g (96,5 % 
yield) of 2-[4- {/ert-batoxycaibonyl(metfayl)amino}phenyl]ethyl-4-methylbenzenesulfonate 
was obtained. 

'H-NMR (300 MHz; CDCI3): 5 L45 (s, 9H). 2.44 (s, 3H), 2.93 (t, 2H), 3.23 (s, 3iH), 4.19 (t, 
2H), 7.05-7.15 (m, 4H), 7.30 (d, 2H), 7.71 (d, 2H). 

(c) 3-(4-Ben2yloxyphenyl)-2-ethoxypropanoic acid ethyl ester 

3-(4-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl estCT (described in Example 38a) (0.5 g; 
1 .5 mmole) was hydrogenated at atmospheric pressure using rhodium on charcoal (5 %; 50 
mg) as catalyst in methanol (20 ml). The crude product was piuified by chromatography 
using heptane:ethyl acetate (5:1) as eluant to give 50 mg (yield 10%) of 3-(4- 
benzyloxyphenyl)-2-ethoxypiopanoic acid ethyl ester. 

*H NMR (300 MHz; CDQj): 8 7.47-7.30 (m, 5H), 7.17 (d, J=8.8. 2H), 6.91 (d, J=8.8 Hz, 
2H), 5.06 (s, 2H), 4.17 (q. J=72 Hz, 2H), 3,98 (t, J=6.6 Hz. IH), 3.61 (dq,' J=8.9 and 6.8 
Hz, IH), 3 J6 (dq, J=8.9 and 6.8 Hz, IH), 2.97 (d, J=6.6 Hz, 2H), 1.22 (t, J=7.2 Hz, 3H), 
1.18(t,J=6.8Hz,3H). 

"C NMR (75 MHz; CDCU): 5 172.6, 157.6, 137.1, 130.4, 129.5, 128.6, 127.9, 127.5, 
114.6, 80.4, 70.0, 662, 60.8, 38.5, 15.1, 14.2. 

(d) 3-(4-Ben2yloxyphenyl)-2-etfaoxypropanoic acid 

Lithium hydroxide hydrate (7.4 g; 177 mmole) dissolved in water (150 ml) was added to a 
solution of 3-(4-benzyloxyphenyl)-2-ethoxypropanoic acid ethyl ester (2325 g; 70.8 
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mmole) in dioxane (150 ml). After stiirmg at room temperature over night dioxane was 
evaporated in vacuo, water was added and fht mixture was extracted with ethyl acetate. 
The water phase was acidified with hydrochloric acid (1 N) and extracted with ethyl 
acetate. The organic phase was washed with water and brine, dried and the solvent was 
evaporated in vacuo to give 21.1 g (yield 992 %) of 3-(4-benzyloxyphenyl)-2- 
ethoxypropanoic acid. 

*H NMR (300 MHz; CDCy: 5 1.15 (t, 3H), 2.9-3.1 (m, 2H), 3.35-3.45 (m. IH), 3.6-3.7 
(m. IH), 3.95-3.41 (m, IH), 5,05 (s, 2H). 6.95 (d, 2H). 7.2 (d, 2H), 7.25-7.5 (m, 5H). 
"C NMR (75 MHz; CDCl,): 6 15,0, 38.1, 66.6, 70.0., 79.9, 114.7, 127.5, 128.0, 128.6, 
129.3, 130.5, 137.1, 157.7, 176.3. 

(e) 3-(4-BenzyloxyphenylHS)-2-ethoxy-iV.(2-hydroxy-(R)-l-phenyle%^ 
amide and 3-(4-benzyloxyphenyl)-(R)-2-ethoxy-iV-(2-hydroxy-(R)-l- 
phenylethyl)propanoic amide 

EDC (2.03 g; 10.61 mmole), diisopropylethylamin (1.84 ml; 10.61 mmole) and 
H0BtxH20 (1.43 g; 10.61 mmole) were added to a solution of 3-(4-benzyloxyphenyl)-2. 
edioxypzopanoic acid (2.92 g; 9.74 mmole) in dry dichloromethane (30 ml) cooled on an 
ice bath. After 30 minutes the ice balh was removied and (R)-phenylglycine and (1 .46 g; 
10.61 mmole) was added. After stiiring at room temperature over ni^t ^yl acetate (100 
ml) was added and the mixture was washed with potassium hydrogensul&te(l M), 
saturated sodium bicarbonatesolution, sodium carbonate solution and water. The orgamc 
phase was dried (sodium sul&te), filtered and solvent was evaporated in vacuo. The crude 
product was purified by chromatography on silica gel using ethyl acetate:heptane to give 
1 .5 g (yield 37 %) of 3-(4.benzyloxyphenyIHS)-2-ethoxy-iV-(2-hydroxy-(R)-l- 
phenylethyl)propanoic amide and 1.25 g (yield 31 %) of 3-(4-benzyloxyphenyl)-(R>2- 
ethoxy-iV^2-hydK>xy-(R)-l-phenylethyl)propanoic amide. 

3-(4-BCTzyloxyphenyl><S)-2-cthoxy.;V'-(2-hydroxy-(R)^ amide 
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'H NMR (400 MHz; CDCl,): 8 7.43-7.27 (m, 8H), 7.22 (d, J=8.3 Hz, 4H), 7.13 (d, NH, 
J=7.8 Hz, IH), 6.96 (d, J=8.3 Hz, IH), 5.08 (s, 2H), 5.01 (m, IH), 3.99 (dd, J=6.8 and 3.9 
Hz, IH). 3.69 (m, 2H), 3.50 (q, J=6.8 Hz. 2H), 3.15 (dd. J=14.2 and 3.9 Hz, IH), 2.97 (dd, 
J=14.2 and 6.8 Hz, IH), 2.94 (m, OH, IH), 1.16 (t, J=6.8 Hz, 3H). 
"C NMR (100 MHz; CDClj): 5 172.3, 157.5, 138.9, 137.0, 130.7. 129.4, 128.6, 128.4, 
127.7, 127.6, 127.3, 126.5, 114.4, 81.0, 69.8, 66.3, 66.0, 553, 37.8, 15.1. 

3<4-Benzyloxyphenyl)KR)-2reflM)xy-AK2-hydroxy-<R)-l^)henylefliyl)p 
•H NMR (400 MHz; CDClj): 8 7.49-7.20 (m. 9H), 7.13 (d, J=8.8 Hz, 4H), 7.08 (d, J=8.3 
Hz, 4H), 6.86 (d, J=8.8 Hz, IH), 5.04 (s, 2H), 5.01 (m, IH), 4.01 (dd, J==6.8 and 3.9 Hz, 
IH), 3.83 (m, 2H), 3.57 (m, 2H), 3.16 (m, OH, IH), 3.09 (dd, J=14.2 and 3.9 Hz, IH). 2.91 
(dd, J=14.2 and 6.8 Hz. IH), 1.21 (t, J=6.8 Hz, 3H). 

NMR (100 MHz; CDClj): 8 172.3, 157.4, 138.6, 137.0, 130.6, 1293, 128.5, 128.4, 
127.8, 127.4, 1273, 126.4, 114.4. 81.1. 69.8, 66.4, 66.1, 54.9. 37.5. 15.1. 

(f) 3^4-BeDzyloxypheayl)-2-(S>-etfaoxypiopanoicacid 

3-(4-Benzyloxyplwnyl)<S>2-ethoxy-AK2-hydioxy"<R)-l-phenylethyl)pr^^ 
(8.9 g: 2122 mmole) was hydrolyzed with concentrated sulfuric acid (27 ml) in water (104 
ml) and dioxane (104 ml) at 90»C for 5 hours. The reaction mixture was poured into water 
(220 ml) and extracted with ethyl acetate. The organic phase was washed with brine, dried 
(sodium sulfate) and the solvent was evaporated in vacuo to give 6.85 g of a mixture of 3- 
(4-benzyloxyphenyl)-2-(S)-ethoxypTopanoic acid and (S)-2-ethoxy-3-(4- 
hydroxyphenyl)propanoic acid whidi was used witiiout further purification. 

'H NMR (400 MHz; CDCW: 5 7.47-7.30 (m, 5H), 7.19 (d, J=8.8, 2H), 6.93 (d, J=8.8 Hz, 
2H). 5.10 (s, 2H). 4.06 (dd, J»7.8 and 4.4 Hz. IH), 3.64 (dq, J«9.8 and 6.8 Hz. IH). 3.44 
(dq, J=9.8 and 6.8 Hz, IH). 3.09 (dd, M42 and 4.4 Hz, IH). 2.98 (dd, J=14.2 and 7.8 Hz. 
lH).l.l9(t.J=6.8Hz,3H). 
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(g) 3-(4-Benzyloxyphenyl)-2-{S)-€thoxypropanoic acid ethyl ester. 

Hydrogen chloride (g) was bubbled throi^ a solution of 3-(4-benzyloxyphenyl)-2-(S> 
ethoxypropanoic arid (6.85 g; 22.8 mmole) in ethanol (400 ml). Thionyl chloride (2 ml; 
27.4 mmole) was added slowly and the reaction mixture was refluxed for 2 hours. The 
solvent was evaporated to give 8 g of a mixture of 3-(4-ben:^lo)Qrphenyl)-2-(S)- 
ethoxypropanoic acid ethyl ester and (S)-2-ethoxy-3-(44iydroxyphenyl)propanoic acid 
ethyl ester whidi was used without fiather purification. 

»H NMR (300 MHz; CDCl,): 5 7.47-7.30 (m, 5H), 7.17 (d, J«8.8, 2H), 6.91 (d. J-8.8 Hz, 
2H). 5.06 (s, 2H), 4.17 (q, J=7J Hz. 2H). 3.98 (t, J=6.6 Hz, IH), 3.61 (dq, J-8.9 and 6.8 
Hz, IH), 3.36 (dq, J=8.9 and 6.8 Hz, IH). 2.97 (d. 1^=6.6 Hz, 2H), 1.22 (t, J=7.2 Hz, 3H), 
1.18(t,J=6.8Hz.3H). 

"C NMR (75 MHz; CDQa): 5 172.6, 157.6, 137.1, 130.4. 129.5, 128.6, 127.9, 127.5, 
114.6, 80.4, 70.0. 662, 60.8, 38.5, 15.1, 142. 

(h) (S)-2-Edioxy-3-(4-hydroxyphenyl^nopanoic arid e^yl ester 

3-(4-B«n^lo39phenyl)-2-(S)-eflioxypropaaoic arid (7.13 g; 21.7 mmole) was 
hydrogenated at atmospheric pressure for 2 hours in efliyl acetate (70 nal) lang '^^^ ^ 
catalyst Purification by chromatography on silica gel using toluene:ethyl acetate as eluant 
gave 3;83 g (yield in 3 step 76 %) of (S)-2-cthoxy-3-(4-hydioxyphenyl)propanoic acid 
ethyl ester. 

•H-NMR (400 MHz; CDCl,): 8 1.18 (t, 3H, J=6.8 Hz), 124 (t, 3H. J=7 Hz), 2.96 (d, 2H, 
J=6.5 Hz), 3 J4-3.43 (m, IH), 3.57-3.66 (m, IH), 4.00 (t, IH, 6.5 Hz), 4.18 (q. 2H, J=7 
Hz), 5.30 (s, 1 OH), 6.74 (dm, 2H, J=8.5 Hz, unresolved), 7.10 (dm, 2H, J=8.5 Hz, 
unresolved). 

"C-NMR (100 MHz; CDCIO: 8 142, 15.0. 38.4. 60.9, 662, 80.4, 115.1. 129.0. 130.5, 
154.5, 172.7. 
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(i) 3-[4- {2-(4-[rert-Butoxycarbonyl(methyl)axnino]phenyl)ethoxy}phen^ 
ethoxypropanoic acid 

Sodium hydroxide (0.044 g; 1.1 mmole) was pulverized and dissolved in DMSO (10 ml). 
(S)-2-ethoxy-3-(4-hydrojgTphenyl)propanoic acid efliyl ester (0.2 g; 0.84 mmole) was 
added and the mixture was stirred for 10 minutes before addition of 2-[4-{/m- 
bmoxycarbonyl(methyl)anuno}phenyl]efhyl-4-mefliyIbenzenesulfonate (0.34 g; 0.84 
mmole). The reaction mixture was stirred at room teniperature for 4 hours and then 
according to LC-MS all the starting materials were consumed and the corresponding ester 
was formed. Water (10 ml), tetrahydrofiiran (5 ml) and sodium hydroxide (0.9 g; 22.5 
mmole) were added and the mixture was stirred over night and then concentrated by 
evaporation.The residue was treated with ethyl acetate and water. The phases were 
separated and the water phase extracted twice with ethyl acetate. The organic phases were 
combined, dried with soditmi sul&te and evaporated. The crude product was 
chromatographedwithdichloromethane:methanol(9S:S)aseluant. The product, an oil, 
was dissolved in water and a small amount of ethanol and acetonitrile. The solution was 
cooled by liquid nitrogen. Freeze drying for three days gave a pure solid compound, 0.19 g 
(51 % yield) of 3-[4-{2'<4-[/er^-butoxycaxbonyl(medQrl)arninb]phenyl)ethoxy}phenyq^^ 
2-ethoxypropanoic acid as a white solid substance 

^H-NMR (500 MHz; CD3OD): 5 1.10 (t, 3H), 1.45 (s, 9H), 2.86 (m, IH), 3.01-3.04 (m, 
3H), 3.21 (s, 3H), 3.32 (m, IH), 3.63 (m, IH), 3.93 (m. IH), 4.12 (m, 2H), 6.80 (d, 2H). 
7.16-7.20 (m, 4H), 728 (d, 2H). 

^^C-NMR (125.7 MHz; CDCI3): 5 153, 28.6, 36.4, 38.0, 40.4, 66.8, 69.5, 81,5, 1152, 
126.8, 130.3. 131.3, 137.6, 1432, 156.5, 158.7. 



Example 41. (S)-2-ethoxy-3K4r[2-{4-(methoxycarbonylaniino)phenyl}ethoxy]- 
phenyl)propanoic acid ethyl ester 
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(a) 3- {4-[2-(4-rerr-Butoxycarbonylaininophenyl)ethoxy]phen^^ 
acid ethyl ester 

2-[4-(feit-Butoxycarbonylamino)phenyl]ethylme4ane^^ (dwcribed in Example 
40a) (52.9 g; 0.168 mmole), (S)-2-ethoxy-3-(4-hydioxyphenyl)propanoic acid ethyl ester 
(described in Exanqjle 40h) (40 g; 0.168 mmole) and potassium carbonate (69.5 g; 0.503 
mmole) were mixed in acetonitrile (1200 ml) and refluxed over night Anoflier portion of 
2-[4-(te/t.butoxycari)onylamino)phenyl]ethyhnethanesu^^ (2.5 g; 7.9 mmole) was 
added. The reaction mixture was refluxed for 8 more hours then filtered. Evaporation of the 
filtrate gave 76.6 g 3-{4-[2-(4-'rert-butoxycaibonylaminophenyl)ethoxy]phenyl}-(S)-2- 
ethoxypropanoic acid ethyl ester. 

This batch of 3-{4-[2-(4-rert-butoxycarbonylaminophenyl)ethoxy]phenyl}-(S)-2- 
ethoxypropanoic acid ethyl ester (76,6 g) was combined with another batch of 3-{4-[2-(4. 
rert.butoxycaxbonylaminophenyl)ethoxy]phenyl}-<S)-2-ethoxypropanoic acid ethyl ester 
(74.1 g) and purified twice by flash chromatography on silica gel. First with toluene 
followed by metiianol as eluants and the second time toluene with ethyl acetate (2-5 %). 
This procedure gave 69.9 g of pure 3-{4-[-(^ert- 3-{4-[2-(4-terr- 
butoxycarbonylaminophenyl)ethoxy]phenyl}^S)-2.ethoxypropanoic acid ethyl ester. 

'H-NMR (400 MHz; CDCI3): d 1.16 (t, 3H), 1.22 (t, 3H), 1.51 (s, 9H), 2.94 (d, 2H), 3.02 
(t, 2H), 3.31-3.38 (m, IH), 3.55-3.63 (m, IH), 3.95 (t, IH), 4.10 (t, 2H), 4.16 (q, 2H), 6.45 
(bs, IH), 6.8 (d, 2H), 7.13 (d, 2H). 7.13 (d, 2H), 7.19 (d, 2H), 7.29 (d. 2H). 

(b) 3-{4.[2-<4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid ethyl ester hydro 
chloride 

Trifluoroacetic acid (12 ml; 0.0706 mole) was added to a solution of 3-{4-[2-(4-/err* 
butoxycaibonylaminophenjd)ethoxy]phenyl}^S)-2-eflioxypropa^^^ acid ethyl ester (30 g; 
0.065 mole) in dichlorometfaane (150 ml). The reaction mixture was stirred over night at 
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room temperature and then washed three times with water. The organic phase was dried 
with magnesium sulfate and evaporated. 'H-NMR of the product showed a mixture of 
product and starting material. The crude product ( 27.3 g) was redissolved in ethyl acetate, 
ethyl acetate saturated with hydrochloric acid (500 ml) was added and the mixture was 
stirred over night at room temperature. Evaporation gave 24.7 g (96.5 % yield) of 3-{4-[2- 
(4-anunophenyl)ethoxy]phenyl}-(S)*2-elhoxypropanoic acid hydro chloride. 

^H-NMR (400 MHz, CDCI3): d 1.14(t, J = 7 Hz, 3H), 120(t, J = 7 Hz, 3H), 2.91.2-93(m, 
2H), 3.02(t, J « 7 Hz, 2H), 329-336(m, IH), 3.54-3.61(m, IH), 3.94(dd, J = 7,3, 5.8 Hz. 
IH), 4.08(t, J = 7 Hz, 2H), 4.14(q, J = 7 Hz, 2H), 6.76(d, J = 8.8 Hz, 2H), 7.12(d, J = 8.8 
Hz, 2H). 7.27(d, J = 8.3 Hz, 2H), 7.45(d. J = 8.3 Hz, 2H). 

"C-NMR(100 MHz, CDCI3): d 14.18, 15.02, 35.22, 38.40, 60.77, 66.16, 68.00, 8031, 
114.29(20, 123.39(2C), 128.16, 129.50, 130.39(2C), 130.42(2C), 139.69, 15729, 172.53. 

(c) (S>2-efhoxy-3-(4-[2-{4Kmethoxycaibonylamino)phenyl}ethoxy]phenyl) acid 
ethyl ester 

3.{4-[2-(4-Aminophcn^)ethoxy]phenyl}-(S>2-eaioxypropanoic acid etlQrl ester hydro 
chloride (0.55 g; 1.4 mmole) was dissolved m tetrahydrofiiran (5 ml) and methyl 
chlorofiomoate (0.534g; 5.68 mmole) was added slowly. The reaction niixture was 
continuously checked with HPLC and afker 6 days was all the starting material consumed. 
Water was added to the mixture, tetrahydrofiiran was evaporated and the residue extracted 
three times with e&yl acetate. The organic phase was dried with magnesium sulfate and 
evaporated and 0.525 g (90.2 %) of (S>2-ethoxy.3-(4-[2-{4- 

(methoxycaibonylamino)phenyl}ethoxy]phenyl)pn)panoic acid etiiyl ester was obtained. 

'H-NMR (600 MHz; CDCy: 8 1,15 (t, 3H), 122 (t, 3H), 2.90-2.97 (m, 2H), 3.03 (t, 2H), 
3.31-3.37 (m. IH), 3.55-3.62 (m. IH), 3.77 (s, 3H), 3.95 (q, IH), 4.11 (t, 3H), 4.16 (q, 2H), 
6.60 (bs, NH), 6.80 (d, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.32 (bd, 2H) 
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^^C-NMR (150 MHz; CDC13): 6 14.4, 15.5, 35.3. 38.7, 45.2, 52.5, 61.0, 66.4, 68.9, 80.6, 
1 14.5, 129.5, 129.8, 130-6, 157.8, 172.8, 179.7 

Example 42 . (S)-2-Ethoxy-3-(4-[2-{4-(methoxycaibonylaniino)phenyll- 
efhoxy]phenyl)propanoic acid. 

(S)-2-Ethoxy-3-(4-[2- {4-(methoxycaibonylamino)phenyl]eflioxy]phenyl)pro^ acid 
ethyl ester (described in Example 41) (0.52g; 1 .25 mmole) was dissolved in 
tetrahydrofuran (10 ml) and lithium hydroxide (0.034 g; 1.42 mmole) dissolved m water (2 
ml) was added slowly. The reaction mixture was stiired over night, hydrochloric acid (1 M, 
1 ml) was added and tetrahydrofuran evaporated. The residue was extracted fliree times . 
with ethyl acetate. The organic phase was dried with magnesium sulfete and evaporated 
and 0.47 g (99 % yield) (S)-2-ethoxy-3-[4-{2-[4-(methoxycarbonylamino)phenyl)- 
ethoxy]phenyl}piopanoic acid was obtained. 

*H.NMR (600 MHz; CDCI3): 5 1.16 (t, 3H), 2.91-3.05 (m, 2H), 3.03 (t, 2H), 338-3.45 (m, 
IH), 3.56-3.63 (m. IH), 3.77 (s, 3H), 4.03 (q, IH), 4.11 (t, 3H), 6.80 (d, 2H), 7.14 (d, 2H), 
7,21 (d,2H), 730(bs,2H). 

"C-NMR (150 MHz; CDCI3): 5 153, 35,4, 38.1, 52.6, 67.0, 68.9, 80.0, 114.7. 129.0, 
129.8, 130.7, 157.9, 175.6 

Example 43. 3'[4-{2-(4-[rerr-Butoxycarbonylamino]phenyl)ethoxy}phenyll-2- 
ethylsul&nylpropanoic acid methyl ester 

(a) 3-(4-BenzyloxyphmyI)-2-ediylsul£anyl propanoic acid methyl ester 

Potassium hydroxide (0.092 g; 1.64 mmole) was dissolved in m^hanol. EdianeQiiol (0.133 
g; 2.14 mmole) and 3-(4-benzyloxyphenyl)-2-chloropn}panoic acid methyl ester (0.5 g; 
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1.64 mmole) were added. The reaction mixture was stirred at room temperature over night. 
Diethyl ether (15 ml) was added. The mixture was filtered and evaporated. The residue was 
purified by adding active charcoal in methanol. The mixture was stirred for 15 minutes and 
the active charcoal was filtered off. Evaporation of the solvent gave 0.47 g (86.7 % yield) 
of 3-(4-benzyloxyphenyl)-2-ethylsuIfinyI propanoic acid methyl ester. 

^H-NMR (400 MHz; (3DCI3): 8 1 J23 (t, 3H), 2.63 (m, 2H), 2.90 (m, IH), 3.14 (m, IH), 
3.50 (m. IH), 3.67 (s, 3H), 5.04 (s, 2H), 6.89 (d. 2H), 7.1 1 (d, 2H), 7.30-7.45 (m, 5H). 

(b) 2-Ethylsulfanyl-3-(4-hydroxyphenyI) propanoic acid methyl ester 

3-(4.Ben2yloxyphenyl)-2-ethylsulfianyl propanoic acid methyl ester (0,37 g; 1.12 mmole) 
was dissolved in dichlbromediane (3.5 nxl). Dimethylsulfide (3 ml), was added followed by 
addition of boron tiifluoride etherate (1.6 g; 11 nmiole). The reaction mixture was stirred 
for 3 hours at room temperature and then quenched with water (3 nol). More 
dichlorometiiane was added and the phases were separated. The organic phase was washed 
twice with brine and dried wi& sodium sulfiite. Evaporation of tfie solvent gave 0.2 g 
(74.3 % yield) of ethylsulfenyl-3-(4.hydioxyphenyl) propanoic acid mefliyl ester. 

'H-NMR (300 MHr. CDCl^): 5 1.23 (t, 3H), 2.62 (q, 2H), 2.90 (m. IH),;3.11 (m, IH), 3.51 
(m, IH), 3.68 (s, 3H), 6.73 (d, 2H), 7.05 (d, 2H). 

(c) 3-[4.{2-(4-[r5rr-Butoxycarbonylamino]phenyl)ethoxy}phenyl]-2- 
ethylsulfmylpropanoic acid methyl ester 

Sodium hydroxide (0.045 g; 125 mmole) was pulverized and added to DMSO (10 ml). 2- 
Ethylsulfenyl-3-(4-hydroxyphmyl) propanoic acid methyl ester (0.21 g; 0.87 mmole) was 
added followed by addition of 2-[4-(teit-butoxycazbonylamino)phenyl]ethyl-4- 
methylbcnzenesulfbnate (described in Example 40a) (0-342; 0.87 mmole). The reaction 
mixture was stirred at room temperature for 3 hours then all the starting material were 
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consumed according to LC-MS. Water (10 ml) and tetrahydrofiiran (5 ml) were added and 
the stirring was continued over night Then the reaction mixture was treated with diethyl 
ether and water and in order to avoid foam formation diluted hydrochloric acid was added. 
The phases were sq)arated and the organic phase was washed three times with water. The 
■water phases were combined and washed once again with diethyl ether. All the organic 
phases were combined, dried with sodium sulfate and evaporated. 
Chromatogr^hy in etherpetroleum e&er (1:9 and 1:3) gave 0,18 g (41.4 % yield) of 3-[4- 
{2-(4-[tert-butoxycaibonylamino]phenyl)ethoxy}phenyl3-2-^thylsul^^ 
methyl est^. 

'H-NMR (400 MHz; CDQj): 5 1.22 (t, 3H), 1.51 (s, 9H), 2.61 (m, 2H), 2.89 (m, IH), 3.01 
(t, 2H), 3.12 (m, IH), 3.48 (m. IH), 3.66 (s, 3H), 4.09 (t, 2H), 6.79 (d, 2H), 7.08 (d, 2H), 
7.18 (d,2H), 7.29 (d,2H). 

"C-NMR (100 MHz; CDQa): 5 14.6, 25.9, 28.6, 35.3, 373, 48.4, 52.3, 68.9, 80.7. 114.7, 
119,0, 129.7, 130.1, 130.4, 133.1, 137.0, 153,0, 157.9, 173.0 

Example 44. 3-[4-{2-(4-[ferf-Butoxycaibonylamino]phenyl)ethoxy}phenyll-2- 
ethylsxil&nylpropanoic add 

Sodium hydroxide (0.14 g; 3.5 mmole) was pulverized and added to DMSO (15 ml). 2- 
ediylsulfianyl-3-(4-hydioxyphenyl) propanoic acid methyl ester (described in Example 43b) 
(0.21 g, 0.87 mmole) was added and the resulting mixture was stined at room temperature 
for 10 minutes before addition of 2-[4-(^ert-butoxycaibonylamino)phenyl]ethyl-4- 
methylbenzenesulfonate (described in Exan^le 40a) (0.342 g; 0.87 nomole). The reaction 
mixture was stirred at room temperature for 4 hours. Sodium hydroxide (1.08 g; 2.7 
mmole) was dissolved in water (15 ml) and added to the reaction mixture followed by 
addition of tetrahydrofiiran (5 ml). The reaction mixture was stined at room temperature 
over night Most of die solvents were evaporated. The residue was treated with diefliyl 
ether and water and the phases were separated. The organic phase was dried with sodium 
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sulfate and evaporated Chromatography of the residue on silica gel using a gradient 
system of petroleum ether diethyl ether (90:10, 75:25, 25;75 and 0:100) gave .0.41 g (34 % 
yield) of 3-[4- {2-(4-[rerf-butoxycaibonylanmio]phenyl)ethoxy }phenyl]-2- 
etfaylsulfinylpropanoic acid 

'H-NMR (400 MHz; CDQj): 5 1.02 (t. 3H), 1.50 (s, 9H), 2.44 (m, 2H), 2.77 (m, IH), 2.92 
(m, 2H), 3.15 (m, IH), 3.44 (m, IH), 3.96 (m, 2H), 6.68 (d, 2H), 7.03 (d, 2H), 7.10 (d, 2H), 
7.23 (d,2H). 

Example 45. 3-{4-[2-(4-rert-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2- 
ethoxypropanoic acid benzyl ester 

3- {4-[2-(4-/ert-Butoxycarbonylaminophenyl)ethoxy]phenyl} -2-ethoxypropanoic acid 
(described in ExasQ)le 39) (Ig; 2.33 mmole) was dissolved in a solution of 
dichloromethane and triethylamine (0.235 g; 2.56 mmole) and the mixture was cooled to 0 
^C. Benzyl chloxoformate (0.4 g; 2.33 mmole) was added followed by addition of DMAP 
(028 g; 2.33 mmole) after 10 minutes. 

The reaction mixture was stuied over ni^ at room temperature and flien extracted with 
saturated sodium hydrogen carbonate, potassium hydrogen sul&te (0.5 M) and brine. The 
organic phase was dried with sodium sulfate and evsq)orated Chromatography on siUca gel 
using dichloromefliane with metiianol (1%) as eluant gave 036 g (29.7 %) of 3-{4-[2-(4- 
/ert-butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid benzyl ester. 

*H-NMR (400 MHz; CDCI3): 5 1.18 (t, 3H), 1,53 (s, 9H). 2.98 (d, 2H), 3.07 (t, 2H), 3.32- 
3.4 (m, IH), 3.56-3.65 (m, IH), 4.03 (t, IH), 4.16 (t, 2H). 5.15 (s. 2H), 6.53 (bs, IH), 6,8 
(d 2H), 7.12 (d 2H), 723 (d 2H), 725-7.38 (m, 7H). 

"C-NMR (100 MHz; CD3OD): S 14.2, 27,6. 34.9, 382, 65.9, 66.4, 68.7, 76.6, 80.3. 1143, 
118.8. 128.15, 1282, 1283. 128.8, 1292, 1303. 133.0, 135.8. 137.7. 154.2. 158.0, 172.8. 
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Example 46. tert-BvXyl 4^2-[4-{2-ethoxy-3-oxopropyl}phenoxy]ethyl)phenylcarbainate 

3-{4-[2-(4-^err-Butoxycaibonylaminopheayl)ethoxy]phenyl}-2-e&^ arid ethyl 

ester (described in Example 38) (3.78g; 82 mmole) was dissolved in diy dichloiomethane 
and the solution was cooled to -78** C. DIBAL (20 %, 15.9 ml; 19 mmole) was added 
slowly. The reaction mixture was stirred at -78* C and followed by TLC. After 4 hours 
another portion of DIBAL (15.9 ml; 19 mmole) was added. 

The reaction was quenched with aqueous ammonium chloride and the addition resulted in a 
heavy precipitate. The mixture was filtered through hyflo and the filtrate evaporated. 
The residue was redissolved m ethyl acetate and chromatography on silica gel with ethyl 
acetate: heptane (gradient 12.5 • 100 % of ethyl acetate) gave 0.9 g (26.3 % yield) of ten- 
butyl-4-(2-[4- {2-ethoxy-3-oxopropyl}phenoxy]ethyl)phenylcaibamate. 

'H-NMR (400 MHz; CDCI3): 5 1.19 (t. 3H). 1.53 (s, 9H), 2.80-2.86 (m, IH), 2.90-2.96 (m, 
IH), 3.04 (t. 2H), 3.40-3.50 (m, IH), 3.55-3.66 (m. IH), 3.79-3.84 (m, IH), 4.13 (t, 2H), 
6,51 (bs,lH). 6.83 (d, 2H), 7.14 (d, 2H), 7.21 (d, 2H), 7.31 (d, 2H), 9.68 (s. IH) 

"C-NMR (100 MHz; CDCI3): 8 15.5, 28.6, 35.4, 36.1, 66.8, 69.0, 80.7, 85.4, 114.7, 119.0, 
128.9, 129.7, 130.6, 133.1, 137.0. 153.1, 157.9,204.0, 

Example 47. rerr-Butyl 4-[2-(4.{3-[benzyl(ethyl)amino]-2-ethoxy-3-oxopropyl}phenoxy)- 
ethyl]phenylcarbamate 

3-(4^[2-(4.rert-Butoxycarbonylaininophenyl)ethoxy]phenyl}-2-cthoxypro^ arid 
(described in Example 39) (6.09 g; 14.2 mmole) was dissolved in acetonitrile (150 ml) and 
the solution was cooled to 0 ^'C. DCC (3.51 g; 17 mmole), HO-Su (1.96 g; 17 mmole) and 
DIPEA (2.2 g; 17 mmole) were added and stirred for 15 mmutes before addition of N- 
ettiylbenzylamine (2.72 g; 17 mmole). The reaction mixture was stirred over night and flien 
filtered and evaporated. Hydrochloric acid (2 M, 200 ml) was added to the residual oil and 
the obtained mixture was then extracted three times with ethyl acetate. The organife phase 
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was washed with sodium hydiog^caibonate solution, dried with magnesium sulfate and 
evaporated. 

Chromatography of the residue on siUca gel with heptane:etfaylacetate (1 25 - 100 %) using 
the gradient elution technique gave 532 g (68,5 % yield) of ferf-butyl 4-[2-(4-{3- 
[ben:^l(e&yl)amino]-2-ethoxyO-oxopn3pyl}phenoxy)ethyl]phenylcarbaniat& 

'H-NMR (400 MHz; COaj: 8 1.17 (t, 3H). 1,53 (s, 9H), 2.94-3.13 (m, 4H), 3.39-3.47 (m. 
IH), 3.58-3.66 (m, IH), 4.06-4.09 (m, IH), 4.13 (t, 2H), 6.58 (b,lH), 6.77-6.85 (m, 3H), 
7.17-7.23 (m, 3H), 7.26-732 (m, 2H) 

^'C-NMR (100 MHz; CDC13): 5 15.0, 28.4, 35.2, 38.9, 66.9, 68.8, 79.7, 80.6, 1 13.2, 1 16.0, 
119.1, 121.9, 129.2, 129.4, 133.2, 136.8. 138.3, 153.1, 158.9, 174.4 

Example 48. 3-{3-[2-(terr-Butoxycarbonylaminophenyl)edioxy]phenyl}-2- 
eihoxypropanoic add ediyl ester 

(a) 2-[4-(r^-Butoxycaxbonylamino)phenyl]ethyhnettianesuIfi>nate 

4-(2-Hydroxyediyl)phenylcaibamic acid /ert-butylester (described in Example 38b) (2.46 
g; 10.38 mmole) was dissolved in dichloromediane (21 ml). Trietiiylamine (2.17 ml; 15.6 
nmiole) was added and the mixture was stirred for 20 min and tiien cooled on an ice-bath. 
Methanesulphonyl chloride (1.25 g; 10.9 mmole) was added slowly. The reaction mixture 
was stirred for 3.5 hours and the formed precipitate was filtered off. The filtrate was 
evaporated and the residue redissolved in ethyl acetate. A new precipitate was formed and 
filtered off and the filtrate evaporated. Chromatogr^hy on silica gel using heptane:ethyl 
acetate (2:1, 1:1) gave 3 g (100 % yield ) of 2-[4-(re7t- 
butoxycaxbonylaimno)phei^l]ediyhaetfaanesulfoiiate. 



'H-NMR (400 MHz; CDCU: 8 1.52 (s, 9H). 2.87 (s, 3H), 3.01 (t. 2H), 4.39 (t. 2H), 7.16 
(d, 2H, J=8.45 Hz), 6.45 (bs, IH), 7.33 (d, 2H, J=8.45 Hz) 
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"C-NMR (100 MHz; CDCD): 5 28.2. 34.8, 37.1, 702, 80.3, 118.6, 129.2, 130.5. 137.3, 
152.6. 

(b) 3-{3-[2-(4-fer/-Butoxycaibonylaminophenyl)ethoxy]phenyl}-2-ethoxypro acid 
efhyl ester 

2-Ethoxy-3-(3-hydioxyphenyl)piopanoic add ethyl ester (0.76 g, 32 mmole) was 
dissolved in acetonitiile (30 ml). Potassium carbonate (0.53 g; 3.8 mmole) was added 
followed by addition of 2-[4-(4-rerr-butoxycaibonylamino)phenyl]ethylmetfaanesulfonate 
(1 g; 32 mmole). The reaction mixture was refluxed for 4.5 hours and then more 
acetonitrile (20 ml) was added The mixture was refluxed over night and thm evaporated. 
The residue was redissolved in water and extracted witti ethyl acetate. The organic phase 
was washed with water and brine, dried wi& magnesium sulfate and evaporated. 
Chromatography on silica using ediyl acetate:hexane (1:4) as eluant gave 0.8 g (54.6 % 
yield) of 3- {3-[2-(4-rcrt-butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypr^ 
acid ethyl ester. 

The product was freeze dried before used in the next step. 

'H-NMR (400 MHz; CDCi;): 5 1.17 (t. 3H), i;32 (t, 3H), 1.52 (s, 9H), 2.98 2H). 3.04 (t, 
2H), 3.32-3.4 (m. IH), 3.57-3.65 (m, IH). 4.01 (t, IH), 4,13 (t, 2H), 4.18 (q, 2H), 6.51 (bs, 
IH), 6.76 (d. IH, J=7.98 Hz), 6.79-6.85 (m, 2H), 7.1? (d, IH. J=7.97 Hz). 7.2 (d, 2H, 
J=828 Hz), 7.31 (d. 2H, J=8.28 Hz). 

"C-NMR (100 MHz; CDCI3): 5 14.4, 15.3, 28.6. 35 J, 39.6, 61.0, 66.4, 68.9, 80.4, 80.6, 
113.0, 115.9, 119.0, 122.0, 129.4, 129.7, 1332, 137.1, 139.0, 153.1, 158.9, 172.7 

Example 49. 3-{3-[2-(4-t€rr-Butoxycaibonylaminophenyl)efhoxy]phenyI}-2- 
ethoxypropanoic acid 
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3-{3-[2-(4-/e7t-ButoxycarbonyIaminophenyl)ethoxy]phenyl^ acid ethyl 

ester (described in Example 48) (0.8g; 1.74 mmole) was dissolved in tetrahydrofuran (15 
ml). Lithium hydroxide hydrate (0.073 g; 1.74 mmole) dissolved in water (5 ml) was added 
slowly. The reaction mixture was stirred at room temperature for 4.5 hours. More lithium 
hydroxide hydrate (0.036 g; 0.87 mmole) was added and tiie stirring continued for 2 more 
hours. Tetrahydrofuran was carefiiUy evaporated and a large amount of water was added. 
pH was adjusted to about 12 witii sodium hydroxide (2M) and the solution was extracted 
with ethyl acetate. The water phase was cooled to <10 *C, acidified with potassium 
hydrogensul&e (1 M) and extracted witii ethyl acetate. The organic phase was washed 
with water and dried with sodium sulfite. Evaporation gave 0.53 g (70.9 %yield) of 3-{3- 
[2-(4-fe/t-butoxycarbonylaminophenyl)ethoxy]phenyl} -2-ethoxypropanoic acid. 

'H-NMR (400 MHz; CDCI3): 8 1.17 (t, 3H), 1.53 (s, 9H), 2,94-3.13 (m, 4H), 339-3.47 (m, 
IH), 3.58-3.66 (m, IH), 4.06-4.09 (m, IH), 4.13 (t, 2H), 6.58 (b,lH), 6.77-6.85 (m, 3H), 
7. 1 7-7.23 (m, 3H), 7.26-7.32 (m, 2H) 

"C-NMR (100 MHz; CDCI3): 5 15.0, 28.4, 35.2, 38.9, 66.9, 68.8, 79.7, 80.6, 1 13.2, 1 16.0, 
119.1, 121.9, 1292, 129.4, 1332, 136.8, 138 J, 153.1, 158.9, 174.4 

Example 50, 3-[4.{2-(4-[rcrt-Butoxycarbonylamino]phenyl)ethoxy}phenyl]-2-efl^^ 
methylpropanoic acid 

(a) 3-(4-Benzyloxyphenyl)-2-ethoxy-3- hydroxy-2-methyl propanoic acid etiiyl ester 

Di-isopropylamine (1.1 ml; 7.78 mmole) and dry tetrahydrofuran (35 ml) were mixed and . 
cooled to -78 ®C under nitrogen athmosphere. n-Butyllithium (1.6 M in hexane, 4.7 ml; 
7.52 mmole) was added slowly and the reaction mixture was stiiied for 15 minutes. 2- 
Ethoxypropionic acid ethyl ester was dissolved in a small amount of dry tetrahydrofuran 
and added slowly to the LDA mixture. The solution was stirred foi 30 minutes at low 
temperature and then 4-benzyloxybenzaldehyde was added followed after 2 minutes by 
addition of saturated ammonium chloride solution (20 ml). The mixture was warmed to 
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room temperature and the layers were separated. The aqueous phase was extracted twice 
with ether and the organic phases were combined and washed with hydrochloric acid (0.3 
M, 100 ml) and brine dried with magnesium sulfate and evaporated. Purification of the 
residue by chromatography on silica gel using ethyl acetate: toluene (1:9) with 
triethylamine (0,1 %) as eluant gave 1.63 g (68 %) of 3-(4-ben^loxypheayl)2.rfhoxy-3- 
hydroxy-2-methyl propanoic acid ethyl ester« 



'H-NMR (400 MHz; CDClj): 5 1.18 (t, 3H. J=7.0 Hz), 1.26 (t, 3H. 7.1 Hz), 1.41 (s, 3H), 
326 (br, IH), 3.44-3.60 (m, 2H), 4.06-4.15 (m, 2H), 4.77 (s, IH), 5.07 (s, 2H), 6.93 (d, 2H, 
J=8.8 Hz), 7.30 (d, 2H, J=8.8 Hz), 7.32-7.47 (m, 5H) 

"C-NMR(100MHz; CDCI3): 5 14.1, 15.6, 17.1, 60.3, 60.8, 69.9, 78.0, 82.9, 114.0, 127.4, 
127,8, 128.5, 128.7, 131.5, 137.0, 158.5, 172.4 

(b) 3-(4-Benzyloxyphenyl)-2-ethoxy-2-methyl propanoic acid ethyl ester 

3-(4-BenzyloxypheiQrl)-2-ethoxy-3- hydioxy-2-methyl propanoic acid e&yl ester (0 358 g; 
1 mmole) and triethylsilane (032 ml; 2 mmole) were dissolved in dry dichloromediane (4 
ml) and cooled to 0 °C whereafter boiontrifluoiide etherate (0284 g; 2 mmole) was added. 
The reaction mixture was &en stirred at 0 for 2.S hours and then queii<^e^ by addition 
of saturated sodiunihydrog»carbonate (10 ml) and dichloromethane (10 ml). The • 
aqueous layer was extracted three times with diethyl ether. The organic phases were 
combined and dried over sodium sulfate. Evaporation of the solvent gave 0.349g (100 % 
yield) of 3-(4-benzyloxyphenyl)-2-ethoxy-2-methyl propanoic acid ethyl ester. 

*H-NMR (400 MHz; CDCI3): 6 1.19-126 (m, 6H), 131 (s, 3H), 2.97 (s, 2H), 338-3.53 (m, 
2H), 4.15 (dq, 2H, J=7.1), 5.03 (s, 2H), 6.87 (d, 2H, J=8.7 Hz), 7.12 (d, 2H, J=8.7 Hz), 
728-7.45 (m, 5H) 
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"C-NMR (100 MHz; CDCI3): S 14.2, 15.7, 20.3, 44.2, 60.0, 60.8, 70.0, 80.8, 114.3, 127.5, 
127.9, 128.5, 128.7, 131.4, 137.2, 157.6, 174.2 

(c) 2-Edioxy-3-(4-hydroxyphenyl)-2-methyl propanoic acid ethyl ester 

3-(4-Bexizyloxypheayl)-2-efhoxy-2-methyl propanoic acid ethyl ester (034 g; 0.99ix]mole) 

was hydrogenated for 18 hours at atmospheric pressure in ethyl acetate using Pd/C 

(0. 05 g) as catalyst and flien filtered through hyflo. The solvent was evaporated and 0249 

g (98 % yield) of 2-cthoxy-3-(4-hydroxyphenyl)-2-methyl propanoic acid ethyl ester was 

obtained. 

*H-NMR (400 MHz; CDCI3): 6 1.21 (t, 3H, J=7.0 Hz), 1.23 (t, 3H, J=7,l Hz), 1.32 (s, 3H), 
2.95 (s, 2H), 3.38-3.54 (m. 2H), 4.14 (dq, 2H, J-7.1), 6.70 (d, 2H, J-8,8 Hz). 7.04 (d, 2H, 
J=8.8Hz) 

"C-NMR (100 MHz; CDCI3): 5 142, 15.6, 20.3, 442, 60.0, 60.9, 80.8, 114.8, 1282, 
131.5,154.5,174.4 

(d) 3-[4-{2-(4-[/eit-Bmoxycazbonylaxnino]phenyl)edipxy}phenyl]-^ 
methylpropanoic acid 

Sodium hydroxide (0.105 g; 2.63 mmole) was pulverized and dissolved in DMSO (8 ml). 
To 4 ml of this solution 2-[4-(ffirt-butoxycarbonylanQuno)phenyl]ethyl-4- 
methylbenzenesulfonate (described in Example 40a) (0.515 g; 1316 mmole) and 2-ethoxy- 
3-(4-hydroxyphenyl)2*methyl propanoic acid ethyl ester (0.331 g; 1316 mmole) were 
added and the mixture was stirred at room ten:q)eraturB over ni^t. The remaining volume 
(4 ml) of the sodium hydroxide solution and water ( 1 ml) were added. A precq)itate was 
formed which was dissolved by addition of tetrahydrofuran (1 ml). The mixture was 
allowed to stand ovef night and was then evaporated. The residue was redissolved in 
dichloromethane and water and the phases were separated. The water phase was extracted 



wo 99/62871 



PCTyS£99/00942 



96 

once more with dichloromethane, acidified with hydrochloric acid (1 M), extracted several 
times with ethyl acetate and diethyl ether. The organic phases were combined, dried with 
magnesiinn sulfate and evaporated. Purification of the crude product by flash 
chromatography and preparative HPLC gave 0.103 g (17.1 % yield) of 3-[4-{2-(4-[re7t- 
butoxycarbonylamino]phenyl)ethoxy}phenyl]-2-ethoxy-2-methyl-propanoic 

»H-NMR (600 MHz; CDCI3): 8 1.24 (t. 3H. J=7.0 Hz), 1.46 (s, 3H), 1.52 (s, 9H), 2.36 (s, 
2H), 3.02 (t, 2H. J=6.9 Hz), 4.10 (t. 2H, J=6.9 Hz), 6.55 (br, IH), 6.79 (d, 2H J=8.6 Hz), 
7.08 (d, 2H J=8.6 Hz). 7.14-7.28 (m, 5H), 7.29 (br, IH) 

"C-NMR (75 MHz; CDCI3): 8 15.5, 20.9, 28.3, 35.1, 42.3, 59.5, 68.6, 80.6, 81.0, 1 14.2, 
118.8, 127.5, 129.4, 131.1, 132.9, 136.7, 153.0, 157.8, 176.1 

Example 51. 2-Ethoxy-3-{4-[2-(4-mediylcaibamoyloxyphenyl)ethoxy]phenyl}propanoic 
acid ethyl ester 

Methyl isocyanate (70 mg; 1.22 nmiole) was slowly added to a mixture of triediyl amine 
(180 mg; 1.17 mmole) and 2-ethoxy-3-{4-[2<4-hydro3cyphenyl)eflioxy]phenyl}prop 
acid ethyl ester (described in Example 26b) (418 mg; 1.17 mmole) in dichloromethane (5 
ml). After stirring at room tenq)erature for 2.5 hours tiie excess of methyl, isocyanate was 
evaporated in vacuo and water and dichloromethane were added. The phases were 
separated. Water and potassium hydrogensulfete (1 M) were added to the organic phase. 
The phases were separated, the organic phase was evaporated in vacuo and the residue was 
purified by chromatography on silica using toluene:diethylether (gradient 4: 1 to 3:1) as 
eluant to give 229 mg (yield 47 %) of 2-ethoxy-3-{4-[2-(4- 
methylcarbamoyloxyphenyl)edioxy]phenyl}propanoic acid ethyl ester. 

'H-NMR (400 MHz; CDCI3): 8 1.2 (t, 3H, J=7.0 Hz), 1.26 (t, 3H), 2.87 (d. 3H, J=4.9 Hz), 
2.97.3.01 (m, 2H), 3.09 (t, 2H, J=7.0 Hz), 3.35-3.43 (m, IH), 3.59-3.68 (m, IH), 3,99-4.03 
(m, IH), 4.16 (t, 2H. J=7.0 Hz), 4.20 (q, 2H), 5.25 (m, INH), 6.84 (dm, 2H. J=8.6 Hz; 
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unresolved), 7.09 (dm, 2H, J=83 Hz, unresolved), 7.18 (dm, 2H, J=8.6 Hz, unresolved), 
728 (dm, 2H, J=83 Hz, unresolved). 

"C-NMR (100 MHz; CDQj): 5 14.1. 14.9, 27.5, 35.0, 38.3, 60.6, 66.0, 68.4, 80.2, 1 142, 
121.4, 129.2, 129.6, 1302, 135.1, 149.6, 155.3, 157.4, 172.4. 

Example 52. 3-[4-{2-<4-[Baizyloxycaibonylamino]phenyl)ethoxy}phOT^^ 
ethoxypropanoic acid ethyl ester 

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid ethyl ester hydro 
chloride (described in Example 41b) (0.6 g; 1.67 mmole, triethylamine (0.17 g; 1.67 
mmole) and benzylchlorofbnnate (0.28 g; 1.67 mmole) were mixed in tetrahydrofuran. The 
reaction mixture was stirred at room temperature over night and ibsa evaporated. The 
residue was treated wift sodium hydzogencaibonate solution and diethyl eflier. The organic 
phase was dried with magnesium sui&te and evaporated. According to NMR spectra tiiere 
was starting material left The residue was therefore disso Ived in tetrahydrofuran and 
triethylamine and benzylchlorofonnate were added. The reaction mixture was stirred at 
room temperature then evaporated. Woik-19 19 as described above gave a crude product 
which was purification with preparativ HPLC (Kromasil C8, 7 (im, 50x250 mm) using 
acetronitrile (70-100%) in ammonium acetate buffer (pH 7) as mobil ph^e gave 0.180 g 
(22% yield) of 3-[4.{2-(4-[benzyloxycaibonylaminolphenyl)ethoxy}phenyl]-(S)-2- 
ethoxypropanoic acid ethyl ester. 

'H-NMR (600 MHz. CDCI3): d 1.16 (t, 3H), 122 (t. 3H), 2.94 (d, 2H), 3.03 (t, 2H), 3.32- 
3.37 (m, IH), 3.57-3.62 (m, IH), 3.96 (t, IH), 4.11 (t, 2H), 4.16 (q, 2H), 5.19 (s, 2H), 6.75 
(bs, IH), 6.8 (d; 2H), 7.13 (d. 2H), 721 (d, 2H), 7J-7.41 (m, 7H). 
"C-NMR (150 MHz; CDQj): d 15,3, 153, 35.4. 38.7. 61.0, 66,4, 672, 68.9, 80.7, 1 14.6, 
119.1, 128.5, 128.6, 128.8, 129.0, 129.8, 130.7, 136 J, 153.9, 157.8, 172.8. 
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Exampie S3. 3-[4-{2-<4-[Ben^Ioxycaibonylainmo]pheayl)ethoxy}phenyl]-( 
ethoxypropanoic acid 

3- [4- {2-(4-[BenzyloxycariK)nylainino]phenyI)ethoxy}phenyy acid 
e&yl ester (described in Exanq)le 52) (0.16 g; 032 mmole) was dissolved in 
tetrahydzofuran and lithium hydroxide (9 mg; 0.38 nunole) dissolved in water (1 ml) was 
added The resulting mixture was stirred over night. Hydrochloric acid (IM; 1 ml) was 
added . Tetrahydrofiiran was evaporated and the remaining water residue was extracted 
three times widi ethyl acetate. The organic phase was dried with magn^ium sulfate and 
evaporated to give 0.14 g (92.8 % yield) t7/J-/V-/2-('-^-[benzyloxycarbonylamino]- 
phenyI)ethoxy}phenyl]-(S>-2-ethoxypropanoic acid. 

*H-NMR (600 MHz; CDCl^): d 1.16 (s, 3H), 2.91-3.08 (m, 4H), 3.38-3.45 (m; IH), 3.56- 
3.64 (m, IH), 4.00-4.05 (m, IH), 4.07-4.14 (m, 4H), 5.20 (s, 2H), 6.81 (d, 2H), 7.14 (d. 
2H), 7.28-7.42 (m,7H). 

^'C-NMR (150 MHz; CDCI3): d 15.3, 35.4, 38.1, 67.0, 67.3, 68.9, 80.1, 114.7, 1192, 
128.5, 128.6, 128.8, 129.0, 129.8, 130.7, 136.3, 153.9, 157.9, 175.5. 

Example 54. 3 -{4-[2-(4-fert-Butoxycari)onylaminophenyl)ethoxy3-3-methoxyphenyl}-2- 
ethoxypropanoic acid 

(a) 3-(4-Benzyloxy-3-methoxypheQyl>2-etfaoxyacryIic add ethyl ester 

4- BeDzyloxy-3-mettioxybenzaldehyde (7 g; 28.8 mmole) and (l,2-diethoxy-2-oxoethyl) 
(triphenyl)phosphonium chloride (13.6 g; 31 mmole) was dissolved in isopropanol and ttie 
reaction mixture was cooled, to -10 *C. Potassium carbonate (6 g; 43 mmole) was added. 
The resulting mixture was stirred over night and the temperature was allowed to reach 
room temperature. The reaction mixture was filtered and the filtrate was evaporated. 
Diethyl ether was added to the residue and the resulting mixture was stirred for a while and 
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fhen insoluble material was filtered off. The filtrate was washed with potassium 
hydrogensui&te solution and water, dried with magnesium sul&te and evaporated. 
Isopropylether was added to fee residue. Triphenylphosphine oxide precipitated and was 
filtered off and the filtrate was evaporated. Chromatography of the residue on silica gel 
using toluene with etiiyl acetate (0, 1%, 3%) as eluant gave 5.2 g of 3-(4-benzyloxy-3- 
methoxyphenyl)-2-edioxyacrylic acid ethyl ester. Siace the product was not pure enough it 
was stirred with petroleum ether, insoluble material was filtered off and die filtrate was 
evaporated to give 4 g (38 % yield) of pure 3-(4-benzyloxy-3-methoxyphenyl)-2- 
ethoxyacrylic acid ethyl ester. 

*H-NMR (300 MHz; CDCI3): 5 133-1.5 (m, 6H), 3.92 (s, 3H), 4.03 (q, 2H), 4.3 (q, 2H), 
5.16 (s,2H), 6.88 (d, IH), 6.96 (s, IH), 7.2 (d, IH), 7.27-7.5 (m, 6H). 

(b) 3^4-Benzyloxy-3-methoxyphenyl)-2-ethoxypnipanbic acid ethyl ester 

3-(4-Benzyloxy-3-methoxyphenyl)-2-ethoxyacrylic acid ethyl ester (5.5 g, 15.4 mmole) 
was dissolved 'm ethyl acetate and hydrogenated using Pd/C (dry, 5 %). The reaction 
mixture was filtered through celite. Evaporation of the filtrate gave 4g (97 % yield) of 3-(4- 
benzyloxy-3-methoxyphenyl)-2-ethoxypropanoic acid ethyl ester. 

^H-NMR (600 MHz; COa,): 5 1.16 (t, 3H), 1.23 (t, 3H), 2.9 (m, 2H), 3.28-3.36 (m, IH), 
3.55-3.63 (m. IH), 3.83 (s, 3H), 3.95 (m. IH), 4.16 (m. 2H), 5.63 (bs, IH), 6.72 (m. IH), 
6.76-6.85 (m,2H). 

"C-NMR (150 MHz; CDCI3): 8 14.4, 15.3, 392, 56.0, 61.0, 66.4. 80.7, 1 12.4, 1 14.3, 
1222, 129.3, 144.6, 146.4, 172.8. 

(c) 3-{4-[2-(4-£ert-ButoxycaibonylaminophenyI)^ioxy]-3-meflioxyphenyl}-2- 
ethoxypropanoic acid ethyl ester 
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3-(4-Benzyloxy-3-niethoxyphenyl)-2-ethoxypropanoic acid ethyl ester (0.5 g; 1.86 mmole) 
was dissolved in acetonitrile and potassium carbonate (0.53 g; 3.91 mmole) was added. 2- 
[4-(tert-Butoxycarbonylaniino)phenyl]ethyl-4-methyIbenzenesulfonate (described in 
Example 40a) (0.755 1.92 mmole) was added. The resulting mixture was stirred and 
refluxed over nig^t then filtered and the filtrate was ev^orated. The residue was treated 
with sodium hydroxide (0.5 M) and diethyl ether. The phases were separated and the 
organic phase was dried with magnesium sulfite. Evaporation gave 0.7 g (77.2 % yield) of 
3-{4-[2-(4-fert4>utoxycarbonylaminophenyl)ethoxy]-3-methoxyphmyl}-2- 
ethoxypropanoic acid ethyl ester. 

*H-NMR (300 MHz; CDClj): 5 1.18 (t^H), 121 (t, 3H), 1,52 (s, 9H), 2.95 (d, 2H), 3.1 (t, 
2H), 3.3-3.43 (m, IH), 3.58-3.7 (m, IH), 3.87 (s, 3H), 3.98 (t,lH). 4.13-4.25 (m, 4H), 6.48 
(bs, IH), 6,78-6.87 (m, 3H), 7.12 (d, 2H), 7.27-7 J5 (m, 2H). 

(d) 3- {4-[2-(4-rerr-Butoxycarbonylaminophenyl)ethoxyl-3-methoxyphenyl}-2- 
ethoxypropanoic add 

3-{4-[2-(4-rcrt-Butoxycarbonylaminophenyl)etho}qr]-3-methoxyphenyl}-2- 
ethoxypropanoic acid ediyi ester ( 0.7 g; 1.34 ounole) was dissolved in tetrahydrofiiran and 
water (1:1), lithium hydroxide hydrate (0.09 g; 2.13 mmole) was added and.the reaction 
mixture was stiiied over night Water was added and tetrahydrofuran evaporated. The - 
remaining water residue was extracted once with diethyl ether, acidified with potassium 
hydrogensulfate and extracted with ethyl acetate. The organic phase was dried with 
magnesium sulfate. Ev^oration gave 0.5 (76% yield) of 3-{A-\l-{A-tert'' 
butoxycarbonylamiiiophenyl)ethoxy]-3-methoxyphenyl}-2-ethoxypropanoic^ 



'H-NMR (400 MHz; CDjCD): S 1.12 (t. 3H), 1.49 (s, 9H), 2.82-2.89 (m. IH), 2.92-3.0 (m. 
3H), 3.31-3.38 (m, IH), 3.54-3.63 (m, IH), 3.78 (s, 3H), 3.97-4.02 (m, IH). 4.07-4.13 (m, 
2H), 6.74 (m, 2H), 6.8 (m, IH). 7.17 (d. 2H). 7.29 (d, 2H), 8.75 (bs, IH). 
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''C-NMR (100 MHz; CD3OD): 5 14.2, 27.6, 34.9, 38.5, 55.4, 65.9, 702, 79.5, 80.1, 113.9, 
114.0, 118.8, 121.8, 129.1, 130.8, 132.9, 137.6, 147.3, 149.5, 1543, 174.9. 

Example 55. 3- {3-[2-(4-reit-Butoxycaibonylaminophenyl)eflioxy]-4^ 
ethoxypropanoic acid 

3-{3-[2-(4-rcrf-Butoxycarbonylaminophenyl)ethoxy]-4-methoxyp 
ethoxypropanoic acid was synthesized from 3-benzyloxy-4-methoxybenzaldehyde 
according to the procediire described in Example 54. 

^H-NMR (400 MHz; CD3OD): 5 1.1 (t, 3H), 1.5 (s, 9H), 2.8-2.88 (m, IH), 2.91-3.02 (m, 
3H), 3.32-3.37 (m, IH), 3.53-3.61 (m, IH), 3.76 (s, 3H), 3.95 (m, IH), 4.M.15 (m, 2H), 
6.77 (m, IH), 6.81-6.85 (m, 2H), 7.19 (d, 2H), 7.3 (d, 2H), 8.75 (bs, IH). 

"C-NMR (100 MHz; CD,OD): 8 14.2, 27.6, 34.9, 38.4. 55.5, 65.9, 70.1. 79.5, 80.0, 1 12,4, 
115.4, 118.8, 122.0. 129.2, 130.4, 132.9, 137.6, 1482, 148.6, 1542. 174.8. 



Example 56. (S)-2-E&oxy-3[4-(2-[4-([{4-(/er^butyl)cyclohexyl}oxy]caIbonylamin^^^ 
phenyl]ethoxy)phenyl]propanoic acid 

(a) 3-{4-[2-(4-Anmiophenyl)ethoxy]phenyl}-(S)-2-ethoxypiopanoic acid hydro chloride 

Water (200 ml) was added to a solution of 3-{4-[2-(4-aminOphenyl)ethoxy]phenyl}-(S)-2- 
ethoxypropanoic acid ethyl ester hydro chloride (described in Example 41b) (15 g; 42 
mmole) in tetrahydrofuran (100ml). Lithimn hydroxide (3.4 g; 84 mmole) dissolved in a 
small amomit of water was added while stirring and thisn the reaction mixture was stirred at 
rpom temperature over night Tetrahydrofuran was evaporated and the remaining residue 
was extracted twice with eftyl acetate. The water phase was acidified with hydrochloric 
acid (2 M) and extracted with ethyl acetate. The organic phase was dried with magnesium 
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sulfete. Ev^oration gave 6.4 g of 3-{4-[2-(4-animophenyl)ethoxy]phenyl}-(S)-2- 
ethoxypropanoic add hydro chloride. The acidic water phase, fiom above, was neutralized 
with sodium hydroxide to pH~5 and extracted with dichloromethane. The organic phase 
was dried with magneaum sul&te and evaporated. This procedme gave 1.4 g more of die 
desired product The total yield of 3-{4-[2<4.aminophenyl)ethoxy]phenyl}-(S>2- 
ethoxyprbpanoic acid hydro chloride was 7.8 g (50.8 %). 

'H-NMR (500 MHz, CDjOD): 5 1.12(t, J = 7 Hz, 3H), 2.85(dd, J = 14, 8 Hz, IH), 2.94(t, J 
= 7 Hz, 2H), 2.97(dd, J = 14. 4.5 Hz, IH), 3.31-3.37(m,lH), 3.56-3.62(m. IH), 3.98(dd, J = 
8. 4.5 Hz, IH), 4.08(t, J = 7 Hz, 2H), 6.77(d, J = 8.6 Hz, 2H), 6.80(d, J = 8.8 Hz, 2H), 
7.09(d, J = 8.6 Hz, 2H) and 7.14(d, J = 8.8 Hz, 2H). 

"C-NMR (125 MHz, CDjOD): 8 15.31,36.05,3937,67.09,7020,81.49. 115.34(2Q, 
117:74(2C), 130.76(20), 130.81, 130.94, 131.41(2C), 144.82, 159.10, 176.35. 

(b)(S>2-Ethoxy-3[4<2-[4-([{4-(/ert-butyl)cyclotexyl}oxylcaAoi5rlannno)- 
phenyl]e^xy)phenyl]propanoicacid 

3-{4-[2-(4-Aiiiinophenyl)ethoxy]phenyl}-(S>2-ethoxypropanoic acid hydro diloride (02 
g, 0.547 mmole) and sodium hydrogen carijonate (0.05 g, 0.595 mmole) were mixed in 
tetrahydiofiirane (5 ml), stirred at room tenq)erature for 20 minutes and then 4-tert- 
butylcyclohexyl chloroformate (0.131 g, 0.599 mmole) was added. The reaction mixture 
was stirred at room temperature overnight and then a little more 4-fe7t-butylcyclohexyl 
chloroformate was added ance the reaction was not complete according to HPLC. The 
reaction mixture was stirred fin: 2 more hours and then evs^orated to dryness. 
Ethyl acetate and v/atsx were added to flie residue and the phases were sqparated. The 
organic phase was dried with magnesium sul&te and the solvent was evqiorated. 
Chromatography on siUca gel (Isolute, SI ) using dichloromeflianeAeptane (1:1), followed 
by dichloromethane, and then methanol: dichloromethane (1 :99) as eluants gave 028 g (93 
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% yield) (S)-2-ethoxy-3[4-(2-[4-{[{4-(rert-butyl)cyclohexyl}oxy]caibon^ 
phenyl]ethoxy)phenyl]propanoic acid. 

*H-NMR (400 MHz, CD3OD): 8 0.86(s, 9H), 0.99.1.18(m, 3H), 1.10(t, J = 7 Hz, 3H). 
1.35(dd, br, J = 24, 12 Hz, 2H), 1.83(d, br, J = 12 Hz, 2H), 2.08(d, br, J = 12 Hz, 2H), 
2.83(dd, J =14,5, 8 Hz, IH), 2.92.2.98(m, 3H), 329-3.36(m, IH), 3.53.3-61(m. IH), 
3.97(dd, J = 8, 4.5 Hz, IH, 4.08(t, J « 7 Hz, 2H), 4.48-4.56(m IH), 6.79(d, J « 8.5 Hz), 
7.12(d, J = 8.5 Hz. 2H), 7.17(d, J = 8.5 Hz, 2H) and 7.32(d, J = 8.5 Hz). 

"C-NMR (lOOMHz, CD3OD): 5 15.30, 26.63(2C), 28.04(3C), 33.07, 33.60(2C), 36.10, 
39.32, 67.13, 69.90, 75.41, 81.30, 115.37(4C),120.02, 130.34(2C), 130.73, 131.42(2C), 
134.40, 138.57, 155.80, 159.06, 176.05. 

Example 57. (S)-2-Ethoxy-3-(4-{2-[4-(phenoxycaibonylainino)phenyl]eflioxy}- 
phenyl)propanoic acid etfayl ester 

3-{4-[2-(4-Aminophenyl)edioxy]phenyl}-(S>2-ethoxypropanoic acid efliyl ester hydro 
chloride (described in Example 41b) (0.55 g; 1.4 mmole) was dissolved in tetrahydrofiiran 
(5 ml). Phenyl chloroformat (0.675 g; 3 mmole) was added slowly. The maction mixture 
was stirred at room temperature and continuosly checked with HPLC and afto 3 days was 
all the starting material consumed. Water was added, tetrahydrofiiran evaporated and tiie 
residue extracted three times with ethyl acetate. The organic phase was dried with 
magnesium sulfate and evaporated. Purification of the crude product with preparative 
HPLC (Kromasil C8, 7 ^m, 50x250 mm) using acetronitrile (70 %) in ammonium acetate 
buffo (pH 7) as mobil phase gave 0.46 g (96.3 % yield) (S)-2-ethoxy-3-(4-{2.[4- 
(phenoxycazbonylamino)phenyl]etfaoxy]phenyl^ropanoic acid ethyl ester. 
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^H-NMR (300 MHz; CDCI3): 5 1.18 (t. 3H), 124 (s, 9H), 2.96 (d, 2H), 3.07 (t, 2H), 3.31- 
3.41 (m, IH), 3.55.3.68 (m, IH), 3.98 (t, 2H), 4.10-4.23 (m, 4H), 6.83 (d^, 6.96 (bs, 
NH), 7.12-7.31 (m, 9H), 7.37-7.45 (m, 4H). 

"C-NMR (75 MHz; CDCI3): 5 15.5, 28.6, 35.4, 36.1, 66.8, 69.0, 80.7, 85.4, 1 14,7, 1 19,0, 
128.9, 129.7, 130.6, 133,1, 137.0, 153.1, 157.9, 204.0 

Example 58. 3-[4-(2-{4-fcrt-ButoxycaAonylaminophenyI}ethoxy)phenyl]-2<^^ 
methoxyethoxy)propanoic acid meihyl ester 

(a) Benzyl 2-(2-methoxyethoxy)acetate 

2-(2-Methoxyethoxy)acetic acid (10 g; 75 mmole) and tetrabutylammoniuin bromide (25.3 
g; 75 mmole) were dissolved in sodium hydoxide solution (2 M; 75 ml; 75 mmole). Benzyl 
bromidei (15.3 g; 89 mmole) dissolved in dichloromethane (1 50ml) was added. The 
reaction mixture was refluxed 4 hours. After sq)aration the organic phase was dried wiHx 
magnesium sul£ate and evqjorated. Chromatography using dichloromethane as eluant gave 
17.5 g (94%) of benzyl 2-(2-methoxyethoxy)acetate. 

'H-NMR (500 MHz; CDfiD): d 3.41 (s, 3H), 3.62 (t. 2H), 3.77 (t, 2H), 424 (s, 2H), 523 
(s,2H), 7.31-7.45 (m,5H). 

(b) (Z)-3-[4-(Benzyloxy)phenyI]-2-(2-methoxyethoxy)-2-propenoic acid benzyl ester 

4-(Benzyloxy)benzaldehyde (3.00 g; 14.0 mmole) and benzyl 2-(2-methoxyethoxy)acetate 
(4.23 g; 17.0 mmole) were dissolved in dry tetrahydrofuran (100 ml) and cooled to -20 ^C. 
Potassium tert-butoxide (1.91 g; 17.0 mmole) dissolved in dry tetrahydrofuran (10 ml) was 
slowly added and the reaction was stirred over night at -20*^C. The reaction was quenched 
widi acetic acid (0.85 g; 14.0 mmole). The cnied product was isolated, redissolved in 
toluene and refluxed over night with p-toluenesulfonic acid (024 g; 1 .4 nunole) in a Dean- 
Stark apparatus to separate the water. The solution was cooled, washed with sodium 
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hydrogene carbonate, dried with magnesium sulfete and evaporated. Purification of the 
crude product with preparativ HPLC (Kromasil C8, 10 ^m, 50x500 mm) using acetronitrile 
(50-70%) in ammonium acetate buffer (pH 7) as mobil phase gave 1.83 g (29% yield) of 
(Z)-3-[4-(benzyloxy)phenyl]-2-(2-methoxyethoxy)-2-propenoic acid benzyl ester. 

'H-NMR (500 MHz; CD3OD): 6 3.36 (s, 3H). 3.65-3.72 (m. 2H), 4.09-4.17 (m, 2H). 5.1 1 
(s, 2H), 5.30 (s, 2H). 6.98 (d, 2H). 7.05 (s, IH), 7.32-7.50 (m, lOH), 7.81 (d, 2H). 

(c) 3-(4-Hydioxyphenyl)-2-(2-methoxyeihoxy)propanoic acid 

(Z>3-[4-(Benzyloxy)phenyl]-2-(2-methoxyethoxy)-2-propenoic acidbenayl ester (1.75 g; 
4.2 mmole) was hydrogenated in methanol (50 ml) at atmospheric pressure using Pd/C 
(5%) as catalyst. The mixture was filtered through ceUte and evaporated in vacuo to give 3- 
(4-hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid 0.83 g (88% yield). 

*H-NMR (500 MHz; CD3OD): 5 2.90-2.97 (m, IH), 3.10-3.16 (m, IH), 3.42 (s, 3H), 3.49- 
3.52 (m, IH), 3.55-3.63 (m. 2H), 3.65-3.72 (m, IH), 4.12 (q, IH), 6.74 (d, 2H). 7.10 (d, 
2H). 

(d) 3-(4-Hydioxyphenyl)-2-(2-methoxyethoxy)propanoic acid methyl e^ter _ 

3-(4-Hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid (0.80 g, 3.1 mmole) was . 
dissolved in hydrochloric acid saturated methanol and refluxed for two hours. The mixture 
was evaporated in vacuo to give 3-(4-hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid 
methyl ester 0.84 g (99% yield). 



*H-NMR (500 MHz; CD.OD): 8 2.97-3.02 (m, 2H), 3,34 (s, 3H), 3.50-3.57 (m, 4H), 3.73 
(s, 3H), 4.08-4.17 (m, IH), 6.75 (d, 2H). 7.1 1 (d, 2H). 
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(e)3-[4-(2-{4-rert-Butoxycaibonylaminophenyl}ethoxy)phenyl]-2-(2- 
methoxyetiioxy)propanoic acid methyl ester 

2-[4-{rert-Butoxycarbonyl(methyl)ainmo}phenyl]ethyl-4-methyIbenzenesulfo^ 
(described in Example 40a) (0.50 g; 1.26 mmole), 3-(4-hydroxyphenyl>2-(2- 
meliioxyethoxy)propanoic acid methyl ester(0.32g; 126 mmole) and potassium carbonate 
(0.35 g; 2.64 mmole) were mixed in acetonitrile (20 ml) and refluxed over nigjit Water 
was added, acetonitrile evaporated and the residue extracted tiiree times with ethyl acetate. 
The organic phase was dried with magnesium sul&te and evaporated. Purification of the 
crude product with preparativ HPLC (KiomasU C8, 7 jim, 50x250 mm) using acetronitrile 
(50-70%) in ammonium acetate bufifw (pH 7) as mobil phase gave 034 g (58% yield) of 3- 
[4^2-{4-fert-butoxycaibonylaminophenyl}ethoxy)phenyl]-2-<2-methoxyethoxy)propanoic 

acid methyl ester 

'H-NMR (500 MHz; CDCl,): d 1.54 (s, 9H), 2.97-3.02 (m, 2H), 3.05 (t, 2H), 3.33 (s. 3H), 
3.48-3.55 (m, 4H), 3.72 (s, 3H), 4.09-4.17 (m. 3H), 6.64 (bs, NH), 6.82 (d, 2H), 7.15 (d, 
2H), 7.21 (d,2H), 7.32 (d,2H). 

"C-NMR (125 MHz; CDCI3): d 14J, 15J, 28.6. 35.4. 38.7, 52.1, 59.2, 69.0, 70.3, 72.2, 
813, 114.6, 119.1. 129.4. 129.7. 130.6. 133.1, 137.1, 153.2, 157.9, 173.0. 

Example 59. 3-[4-(2-{4-rfirt-ButoxycarbonylaminDphenyl}etiK)xy)phenyl]-2-(2- 
methoxyethoxy)propanoic acid 

3.[4.(2-{4-tert-Butoxycaibonylaminophenyl}etiioxy)phenyl]-2-(2- 
metiioxyethoxy)propanoic acid mefliyl ester (described m Example 58) (0.26 g; 0.55 
mmole) was dissolved in tetiahydrofuraa:water (1:3, 4ml). Lithium hydroxide (16.0 mg; 
0.66 mmole) dissolved in a small amount of watar was added. The reaction mixture was 
stined two hours at room tempenttuie and then evaporated. The residue was redissolved in 
diethyl ether and hydrochloric acid (2M) and extracted. The organic phase was dried widi 
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magnesium stilfate and evqjorated to give 0235 g (92 % yield) of 3-[4-(2-{4-reyt- 
butoxycaibonylaminophenyl} ethoxy)phexiyl]-2*(2-methoxyethoxy)piopanoic acid. 

H-NMR (500 MHz; CDCI3): d 1.46 (s, 9H), 2.83-3.02 (m. 3H), 3.27 (s, 3H), 3.38-3.65 (m, 
3H), 3,99 (q, IH), 4.03-4.10 (m, 2H), 6.75 (d, 2H), 7.08-7.16 (m, 4H), 726 (bd, 2H). 
"C-NMR (125 MHz; CDCB): d 28.5, 35.2, 38.4, 58.9, 69.0, 702, 71.9, 81.1, 114.6, 119.1, 
129.6, 130.6, 133.0, 137.1, 153.2, 157.7, 174.6. 

Example 60. 3-[4-(2-{4-ferr-Butoxycaibonylaminophenyl}ethoxy)phenyl]-2-(2,2,2- 
trifluoroethoxy)propanoic acid methyl ester. 

3-[4-(2- {4-re7t-Butoxycaibonylaminophenyl} ethoxy)phenyl]-2-(2,2,2- 
trifluoioethoxy)propanoic acid me&yl ester was synthesized using the same method as in 
Exampel 62 (a) from 3-(4-hydioxypheayI)-2-(2,2^-trifluoioethoxy)propanoic acid me&yl 
ester and 4-(2-hydroxyethyl)phenylcaibamic acid terr-butyl estei(described in Example 
38b. 

*H-NMR (300 MHz; CD3OD): d 1.54 (s, 9H), 2.95-3.12 (m, 4H), 3.63-3.74 (m, IH), 3.75 
(s, 3H). 3.95-4.04 (m, IH), 4.12 (t, 3H), 4.16-422 (m, IH), 6.59 (bs, NH), 6.83 (d, 2H), 
7.14 (d, 2H), 721 (d, 2H), 7 J2 (t, 2H). 

"C-NMR (75 MHz; CD3OD): d 28.7,35.42, 38.5, 52.4, 67.9, 68.4, 69.0, 81.7, 1 14.7, 1 19.0, 
121.9, 125.6, 128.4, 129.7, 130.6. 133.1, 137.0, 153.1, 158.0, 171.5. 

Example 61. 3-[4-(2-{4-re/t-Butoxycaibonylaminophenyl}ethoxy)phenyl]-2-{2,2,2- 
trifluoroedioxy)pzopanoic acid 

3-[4-(2-{4-rerf-Bmoxycazbonylammophenyl}ethoxy)phenyl]-2-(2^,2- 
trifluoroetfaoxy)propanoic acid methyl ester (described in Example 60)( 0.27 g; 0.52 
mmole) was dissolved in tetrahydrofuran and water (2:1), lithium hydroxide (0.015 g; 0.62 
mmole) was added and the reaction mixture was stirred over night Water was added and 
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tetrahydrofuran was ev^orated The remaining water residue was extracted once with 
diethyl ether, acidified with diluted hydrochloric acid and extracted with e&yl acetate. The 
organic phase was dried with magnesium sulfate. Evaporation gave 0.22 g (85% yield) of 

3- [4-(2- {4-rerr-butoxycaibonylaininophenyl} ethoxy)phenyl]-2-(2^^- 
trifiuoroedioxy)propanoic acid. 

^H-NMR (500 MHz; CD3OD): d \A1 (s, 3H), 3.01-3.08 (m, 3H), 3.12.3,17 (m, IH), 3.68- 
3.78 (m,lH), 3.98-4.07 (m, IH), 4.23 (q, IH), 6.84 (d, 2H), 7.18 (d, 2H), 722 (d, 2H), 7.31 
(ni,2H). 

"C-NMR (125 MHz; CD3OD): d 28.735.42, 38.5, 67.9, 68.4, 69.0, 81.7, 114.7, 119.0, 
121.9, 125,6, 128.4, 129.7, 130.6, 133.1, 137.0, 153.1, 158.0, 171.5. 

Example 62. 2-Ethoxy-3-{4-[2-(4-methanesulfonylaminophaiyl)ethoxy]phenyl}propanoic 
acid ethyl ester 

(a) 3-{4.[2-(4-Aminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester 

4- Aminopheneihyl alcohol (1.39 g; 10.2 mmole) and 2-efhoxy-3-(4- 
hydroxyphenyl)propanoic acid ethyl ester (described in Example 20b).(2.42.£; 10J2 
nmiole) were dissolved in dichloromethane (35 ml) under argon at room temperature. - 
Azodicarbonyl dipiperidine (3.85 g; 15.2 mmole) and thereafter iriphenylphosphine (320 
g; 12.2 mmole) were added. After Stirling at room temperature for 1 minute, 
dichloromethane (30 ml) was added and after 21 hours the solvent was evaporated in 
vacuo. Purification by chromatography on siUca gel using heptane:ethyl acetate {3:2) as 
eluant gave 3.12 g (yield 86%) of 3-{4-[2-(4.aminophenyl)ethoxylphenyl}-2i-. 
ethoxypropanoic acid ethyl ester. 



'H-NMR (400 MHz; CDCIO: 5 1.18 (t, 3H, J=7 Hz), 1.24.(t, 3H. J=7 Hz), 2.95-3.Q2.(m,. 
4H), 3.31-3.42 (m, IH), 3.58-3.67 (m, 3H), 3.96-4-02 (m, IH), 4.10 (t, 2H, J=7 Hz), 4!l3 
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(q, 2H, J=7 Hz), 6.66 (dm, 2H, J=8.3 Hz, unresolved), 6.83 (dm, 2H, J=8.3 Hz, 
unresolved), 7.08 (dm, 2H, J=8.3 Hz, unresolved), 7.16 (dm, 2H, J=8.3 Hz, unresolved). 
"C-NMR (100 MH^ CDCI3): 5 14.1, 15.0, 34.9, 38.4, 60.7, 66.1, 69.0, 80.3, 1 14.3, 1 15.2, 
127.9, 129.1, 129.7, 130.3, 144.8, 157.6, 172.5. 

(b) 2*Ethoxy*3*{4-[2<<4-methanesulfonylaminophenyl)etfao^]phenyl}piopa^^ acid ethyl 
ester 

Triethylamine (0.544 g; 2.99 mmole) and thereafter methanesulfonyl chloride (0.392 g; 
2.99 mmole) were added to a solution of 3-{4-[2-{4-aminophenyl)ethoxy]phenyl}-2- 
ethoxypropanoic acid ethyl ester (0.89 g; 2.49 mmole) in dichloromethane (8.9 ml) at O'C. 
After stirring at room temperature for 20 hours the reaction mixture was poured onto a 
mixture of hydrochloric acid and ice. Dichloromethane was added, the phases were 
separated and tiie organic phase was washed with water, dried (sodium sul&te), filtered and 
the solvit was evqK>rated in vacuo. Purification by chromatography on silica gel using 
heptanerethyl acetate (3:2) as eluant gave 0.78 g (yield 72 %) of 2-ethoxy-3-{4-[2-<4- 
methanesulfonylanunophenyl)ethoxy}phenyl}propanoic acid ethyl ester. 

'H-NMR (500 MHz; CDOj): 5 1.18 (t, 3H, J=7 Hz), 1.25 (t, 3H, J=7 Hz), 2.96-2.99 (m, 
2H), 3.01 (s, 3H), 3.07 (t, 2H, J=7 Hz), 3.34-3.43 (m, IH), 3.59-3.66 (m, IH), 3.98-4-03 
(m, IH), 4.13-4.22 (m, 4H), 6.83 (dm, 2H, J=8.8 Hz, unresolved), 7.16 (dm, 2H, J=8.8 Hz, 
unresolved), 7.22 (dm, 2H, J=8.5 Hz, unresolved), 7.28 (dm, 2H, J=8.5 Hz, unresolved). 
»^C-NMR (125 MHz; CDCI3): 5 14.1, 15.0, 35.0, 38.3, 39.0, 60.7, 66.1, 68.3, 80.2, 114.2, 
121.2, 129.3, 130.1, 130.3, 135.1, 135.7, 157.4, 172.5. 

Example 63. 2-Etfaoxy-3-{4-[2-(4-niethanesulfbnylaminophenyl)ethoxy]phenyl} 
acid 

2-Ethoxy-3-{4-[2<4-methanesulfonylaniinophenyl)cthoxy]phenyl}propano^^ acid ethyl 
ester (described in Example 62) (0.554 g; 1.27 nunole) was dissolved in tetrahydrofiiran 
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(5.7 ml). Lithium hydroxide hydrate (0.137 g; 3^6 mmole) was dissolved in water and 
added in portions during 30 minutes at room temperature. The reaction mixture was kept in 
the reftigerator over night. Tetrahydrofiiran was evirated in vacuo. The water residue 
was washed with ethyl acetate, acidified with hydrochloric acid (IM) to pH 1-2 and the 
mixture was extracted with ethyl acetate. The organic phase was washed with brine, dried 
(sodium sulfite), filtered and tiie solvoit was evaporated in vacuo to give 0.54 g (yield 100 
%) of 2-ethoxy-3-{4-[2-(4-methanesulfonylaminophenyl)ethoxy]phenyl}propanoic add. 

'H-NMR (400 MHz; CDCl,): 5 1.17 (t, 3H, J=7 Hz), 2.93-3.0 (m, 4H), 3.0-3.09 (m, 3H), 
3.37-3.47 (m, IH), 3.59-3.68 (m, IH). 4.03-4-08 (m, IH), 4.12 (t, 2H, J=7 Hz). 6.82 (dm, 
2H, J=8.8 Hz, unresolved), 7.14-7.29 (m, 6H), 7.40 (s, INH), 9.02 (bs, IH). 
"C-NMR (100 MHz; CDCl,): 5 14.9. 35.0, 37.8, 39.0. 66.5, 68.3, 79.6, 1143, 12U, 
128.8, 130.0, 130.3. 135.1, 135.6, 157.4, 1763. 

Example 64. (S)-2-Ethoxy-3-(4- {2-(4-[methylsulfonyl(methyl)amino]phenyl)ethoxy}- 
phenyl]propanoic acid ethyl ester 

(a) (S)-2-Ethoxy-3-[4-{2-(4-[methylsalfonylaniino]phenyl)eflioxy}phcnyl]piopanoic acid 
ethyl ester 

3-{4-[2-(4-Aminophenyl)edioxy]phenyl}-(S>2-eflioxypropanoic acid ediyl ester hydro 
chloride (described in Example 41b) (0.45 g; 1.26 mmole). dichloromethanc (10 ml), 
methanesulfonyl chloride (0.216 g; 1.88 mmole) and triethylamine (0318 g; 3.14 mmole) 
were mixed at 0 "C and stirred for 3 hours at that temperature and then at room temperature 
over night The reaction mixture was poured into ethyl acetate (50 ml). Triethylamine 
hydrochloride salt was filtered offand the filtrate evaporated. The residue was redissolved 
and extracted with ethyl acetate and water. The organic phase was washed once more with 
w:ater, dried with sodium sulfite and evaporated. Chiomatogr^lqr with diediyl 
ethenpetioleum ether (13. 1:1. 3:1) as duant gave 0.18 g (32.8 % yield) of (S)-2.ethoxy-3- 
[4.{2-(4.(melhylsuifonylainino]phenyl)ethoxy}phenyl]propanoic acid ethyl ester. 
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'H-NMR(500 MHz; CDCI3): 5 1.21 (t, 3H), 128 (t, 3H), 2.99 (m. 2H), 3.04 (s, 3H), 3.11 
(m, 2H), 3.39 (m, IH), 3.64 (m, IH), 4.01 (iii, IH), 4.15-4.25 (m, 4H), 6.84 (d, 2H), 7.17- 
7.23 (m, 4H), 7.30-735 (m, 2H). 

(b)(S)-2-Ethoxy-3-[4-{2-(4-[mettiylsulfonyl(methyl)am^ 
P|ropanoic acid ethyl ester 

(S)-2-Ethoxy-3-[4. {2-{4-[methylsulfonylamiiio]phenyl)ethoxy}phenyl]propanoic acid 
ethyl ester (0.17 g; 0.39 mmole) was dissolved in tetrahydrofuran (10 ml). lodomethane 
(0.277 g; 1.95 mmole) and sodium hydride (0,019 g; 0.79 mmole) were added and the 
reaction nuxture was stiired at room temperature for 3 hours and then evaporated. The 
residue was redissolved and extracted with diethyl ether and water. The organic phase was 
washed once more with water, dried with sodium sulfite and evs^rated. Chromatography 
with etiiyl acetate^jetroleum ether (1:1) gave 0.098 g (55.8 % yield) of (S)-2-ethoxy-3-[4- 
{2-(4.[methylsulfonyl(methyl)amino]phenyl)ethoxy}phenyl]propano^^ acid ethyl ester. 

'H-NMR (300 MHz; CDCI3): 8 1.16 (t, 3H), 1.23 (t, 3H), 2,84 (s. 3H), 2.94 (m, 2H), 3.08 
(m, 2H), 3.31 (s, 3H), 3.36 (m, IH), 3.60 (m, IH), 3.96 (m, IH), 4.10-4.20 (m, 4H). 6.80 
(d, 2H), 7.14 (d, 2H), 7.31 (m, 4H). 

"C-NMR (75.4 MHz; CDCI3): 5 14.1, 15,1, 35.0-35.5 (2C), 38.0-38.7 (2C), 60.7, 66.1, 
68.2, 80.3, 114.2, 1262, 129.3, 129.8, 130.3, 137.8, 139.6, 1573, 172.3 

Example 65. 3-(4-{2-[4-(2,4,5-TricMon)benzenesulfonylamino)phenyl]ethoxy}phenyl)- 
(S)-2-ethoxypropanoic acid 

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride 
(described in Example 56a) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (O.OS g; 
0.6 nunole) were mixed in acetonitrile (10 ml) and stirred at room temperature for 15 



wo 99/62871 



PCT/SE99/00942 



112 

minutes. The mixture was then cooled in an ice-bath and 2,4,5-trichlorobenzenesulfonyl 
chloride (0.184 g; 0.657 mmole) was added. After addition, the ice-bath was removed and 
the reaction mixture was heated to reflux for 4 hours and (hen ev^orated to dryness. 
Ethyl acetate and water were added to the residue and the phases were separated. The 
organic phase was dried wiA magnesium sul&te and the solvent was evaporated. 
Chxomatogr^hy on silica gel (Isolute, SI ) using dichloiomethane and then me&anol (2% ) 
in dichloromethane as eluant gave 0.28 g (89 % yield) of 3-(4-{2-[4-(2,4,5- 
trichiorobenzenesulfonylamino)phenyl]ethoxy]phenyl]-(S>2-edioxypr^ 

'H-NMR (500 MHz, CDCI3): 5 1.21(t, J = 7 Hz, 3H), 2.98 (dd, J = 14.5, 7.5 Hz, IH), 3.03( 
t, J = 6.5 Hz, 2H), 3.09 (dd, J =14.5, 4.5 Hz, IH), 3.44-3.50(m, IH), 3.61-3.67(m, IH), 
4.08(dd, J = 7.5, 4.5 Hz, IH), 4.12(t, J = 7 Hz, 2H), 6.81(d, J = 8 Hz, 2H), 7.10(d, J = 8Hz, 
2H), 7.17(d. J = 8 Hz, 2H), 721(d. J = 8 Hz, 2H), 729(s, IH), 7.63(s, IH) and 8.10(s, IH). 

"C-NMR (125 MHz, CDCI3): 5 15.0, 35.0, 37.7, 66.8, 68.1. 79.7, 114.4(2C), 122.1(2C5, 
128.8, 129.9, 130.1(2C), 130.5(2C), 132.1. 132.8, 133.0, 1333, 135.9. 136.7, 1382, 157.5, 
175. 

Example 66. 3-[4-{2-(4-Benzylsulfonylaminophenyl)ethoxy}phenyl]-2-(S)- 
ethoxypropanoic acid ethyl ester 

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid ethyl ester hydro 
chloride (described in Example 41b) (0.5 g; 1.27 mmole) was dissolved in dichloromethane 
(10 ml) and triethylamine (039 ml; 2.8 mmole) was added. The mixture was cooled to 
0^*0, Phenyhnethanesulphonyl chloride (0.32 g; 1.68 mmole) was added. The reaction 
mixture was then stirred overnight and the temperature was allowed to reach room 
temperature. Water was added and the phases were separated. The organic phase was 
washed with water, dried with magnesium sul&te and evaporated. Cfazomatography of the 
residue on silica gel using ethyl acetate/heptane as eluant gave 0.245 g (38% yield) of 3- 
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[4-{2K4-benzylsulfonylaininophenyl)ethoxy}phm^^ acid ethyl 

ester. 

'H.NMR(600 MHz, CDCW:5 1.15(t, J = 7 Hz. 3H), 1.15 (t, J « 7 Hz, 3H), 2.91.2.97(in, 
2H), 3.06 (t, J = 7 Hz, 2H). 3.32.3.37(m, IH), 3.57.3.62(in. IH), 3.96(dd, J = 8, 6 Hz, IH), 
4,13-4.17(m, 4H), 4.29(s, 2H), 6.82(d, 8.4 Hz, 2H), 7.10(d, J = 8.4 Hz, 2H), 7.l5(d, J = 9 
Hz, 2H), 7.24-7 26(m, 4H) and 7.30-7.32(m, 3H). 

"C-NMR(150 MHz, CDC^rS 14.15, 14.99, 35.03, 35.37, 57.31, 60.74, 66.10, 68.36, 
80.27, 1 14.25(2C), 120.31(2C), 128.51, 128.74(2C), 128.80, 129.35, 130.04(2C), 
130.35(2C), 130.78(2C), 135.12. 13522, 157.43, 172.50. 

Example 67. 3-[4-{2-<4-Ben2ylsulfonylaniiiiophenyl)ethox^ 
edioxypiopanoic acid 

3-[4-{2-(4-Benzylsulfonylaniinopheiiyl)^^ acid ethyl 

ester (described in Example 66) (0.15 g; 0.29 mmole) was dissolved in tetrahydrofiiran(2 
ml). Lithium hydroxide (0.0084 g; 0.35 mmole) in water (2 ml) was added. The reaction 
mixture was stined at room temperature. After 6 hours, the reaction was checked by TLC 
(silica gel, ethyl acetate:heptane= 50:50) and it was not complete. More.litiiium hydroxide 
(approx. 0.01 g), was added the reaction mixture was stirred overnight and tetrahydrofuran 
was evaporated. The remaining solution was extracted with diethyl ether. The water phase 
was acidified with hydorchloric acid (1 %) to pH-2 and extracted twice with ethyl acetate. 
The organic phases were combined, dried with magnesium sulfate and the solvent was 
evaporated. Chzomatogr2q)hy of the residue on silica gel (Isoiute, SI ) using 
dichloromethane and then dichloromethanenneOianol (98:2) as eluant gave 0.125 g (88 % 
yield) of 3-[4-{2K4-benzylsulfbnylaminophenyl)ethoxy}phen^^^^ 
acid. 
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'H-NMR(500 MHz, CDCl,): 6 1^0(t, J = 7 Hz, 3H), 2.97(dd, J = 14, 8 Hz, IH), 3.07(dd, J 
= 14, 4.5 Hz, IH), 3.09(t, J = 7 Hz, 2H), 3.41-3.47(m, IH), 3.60-3.66(m, IH), 4.05(dd, J = 
8, 4.5 Hz, IH), 4.18(t, J = 7 Hz, 2H), 4.33(s. 2H), 6.86(d, J = 8.5 Hz, 2H), 6.96(s, IH), 
7.l4(d, J = 8.5 Hz, 2H). 7.27-7 JO(m, 4H) and 7.35-7 J7(m,.3H). 

"C-NMR(125 MHz, CDClj): 5 14.97, 35.04, 37.83, 57 J2, 66.65, 68.36, 79.66, 
114.36(2Q, 120.31(2Q. 128.45, 128.76(2C), 128.83(2C), 130.07(2C). 130.44(2C). 
130.81(2Q, 135.10, 135.21, 157.57, 175.78. 

Example 68. 2-Ethoxy-3-{4-[2-(4-isobutyiylaininophenyl)ethoxy]phenyI}propanoic acid 
ethyl ester 

(a) N-[4-(2-hydi03Qrefliyl)phenyl]isobutyianiide 

2-Mefliylpropanoic acid anhydride (24.15 g; 153 mxnole) was slowly added to a wann 
sohition of 4-aimaophenethyl aloAol (21 g; 153 mmole) in acetone (200 ml). The reaction 
mixture was refluxed for 1 hour and dien more 2-meUiylpiopanoic acid anhydride (1 g) 
was added. The reflux was continued for 1.5 hours and tijcn the solvait was evaporated in 

vacuo. Rectystallization of the solid residue in didilon)methane:hq>tane gave 30.7 g (yield 
97%) N-[4-(2-hydroxyethyl)phenyl]isobutyraniide as white crystals. 

'H-NMR (400 MHz; Acetone-dJ: 8 1.20 (d, 6H, J=6.7 Hz), 2.54-2.64 (m, IH), 2.80 (t, 2H, 
J=7 Hz). 3.40 (t, I OH, J=5.6 Hz), 3.75-3.80 (m, 2H), 7.13 (dm, 2H, J=8.5 Hz, unresolved), 
7.53 (dm, 2H, J=8.5 Hz, unresolved), 8.77 (s br, 1 NH). 

(b) 2-Ethoxy-3-{4-[2-(4-isobutyiylaminophenyl)ethoxy]phenyl}propanoic acid ethyl ester 

2-£thoxy-3-(4-hydro:Q'phenyl)propanoic acid ethyl ester (described in Example 20b) (0.71 
g; 2.97 mmole) dissolved in dichloromefliane (5 ml) was added to a mixtme of N-[4-(2- 
hydioxyethyl)phenyl]isobutyramide (0.5 g; 2.47 mmole), azodicarbonyl dipiperidine (0.75 
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g; 2.97 mmole) and triphenylphosphine (0.78 g; 2.97 mmole) in dichlorometiiane (15 ml). 
After sdiring at room temperature over night the reaction mixture was filtered and the 
solvent was evaporated in vacuo. The residue was purified by chromatography on silica gel 
using hq>tane:etfayl acetate (gradient 3:1 to 1 : 1) as duant to give 0.69 g (yield 65%) of 2- 
ethoxy-3-{4-[2-(4-isobutyiylaminophenyl)ethoxy]phenyI}propanoic acid ethyl ester. 

'H NMR (500 MEiz; CDQ,): 5 7.47 (d, J=8.2 Ik. 2H), 7.22 (d, J=82 Hz, 2H), 7.13 (d, 
J=8.6 Hz, 2H), 6.80 (d, J=8.6 Hz, 2H), 4.16 (q, J«7.1 Hz, 2H),4.1 1 (t, J-7.1 Hz, 2H), 3.96 
(dd, J-7.4 and 6.0 Hz, IH), 3.59 (m, IH), 3.34 (m, IH), 3.04 (t, J=7.1 Hz, 2H), 2.94 (m, 
2H), 2.50 (sept, J=6.9 Hz, IH), 125 (d, J=6.9 Hz, 6H), 1.22 (t, J=7.1 Hz, 3H), 1.16 (t, 
J=7.0Hz,3H). 

Example 69. 2-Ed]o:qr-3-[4-(2-{4-isobutyiylaminophenyl}ethoxy)phenyl]piopanoic acid 

2-Ethoxy-3-{4-[2-(4-isobutytylaininophenyl)edioxy]phenyl}pTqpaiioic add ethyl ester 
^ (described in Example 68) was hydrolyzed using die same medx)d as in Example 2 to give 
2-etfaoxy-3-[4-(2-{4-isobutyiylaminophenyl}edioxy)phenyl]piopanDicacid. 

'H NMR (300 MHr, CDQj): 5 7.46 (d, 8.3 Hz, 2H), 7.37 (s, NH, IH), 7.20 (d, J-8.3 Hz, 
2H), 7.13 (d, J=8.5 Hz, 2H), 6.79 (d, J=8.5 Hz, 2H), 4.1 1 (m. 2H), 4.02 (dd,.I=7.6 and 4.6 
Hz. IH), 3.60 (dq, J=93 and 7.0 Hz, IH), 3.40 (dq, J=9.3 and 7.0 Hz, IH), 3.02 (m, 3H), 
2.93 (dd. J=14.1 and 7.7 Hz. IH), 2.50 (m, IH), 123 (d, J=6.9 Hz, 6H), 1.14 (t, J=7.0 Hz, 
3H). 

"C NMR (75 MHz; CDCl,): 5 175.5, 175.3, 157.7, 136.4, 134^ 130.5, 129.5, 128.8, 
120.1, 114.4, 79.8, 68.6, 66.7, 37.9, 36.6, 35.2, 19.6, 15.0 



Example 70. (S)>2-Edioxy-3-{4-[2-(4-isobutyiylaminopheiQrl)ethoxy]phenyl}propanoic 
acid ethyl ester 
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(a) (S)-2-Ethoxy-3- {4-[2-{4-isobutyrylaininophenyl)ethoxy]phenyl}propanoic acid ethyl 
ester. 

Azodicarbonyl dipiperidine (0.99 £ 3.93 nunole) and triphenylphosphine (1.03 g; 3.93 
mmole) were added to a solution of N-[4-(2-hydroxyethyl)phenyI]isobutyTaznide 
(described in Example 68a) (0.79 g; 3.93 nunole) and (S)-2-ethoxy-3-(4- 
hydioxyphenyl)propanoic acid ethyl ester (described in Example 4Gh) (0.78 g; 3.27 
mmole) in dry dichloromethane (25 ml). After stirring at room temperature over ni^t more 
N-[4-(2-hydroxyethyl)phenyl]isobtrtyramide, azodicarbonyl dipiperidine (0.16 g; 0.65 
mmole) and triphenylphosphine (0.17 g; 0.65 mmole) were added. After stirring for 24 
hours the reaction mixture was filtered and the solvent was evaporated in vacuo. 
Purification by chromatogr^hy on silica gel using heptane:ethyl acetate (2:1) as eluant 
gave 1.22 g (yield 87%) of (S).2-ethoxy.3-{4-[2-(4. 
isobutyiylaminophenyl)etfaoxy]phenyl}propanoic acid ediyl ester. 

*H-NMR (400 MHz; CDCI3): 6 1.17 (t, 3H, J-7 Hz), 1^0-1.26 (m, 9H), 2.55 (qvint, IH, 
J=6.7 Ez)] 2.95-2.98 (m, 2H), 3.03 (t, 2H. J=7 Hz), 3.33-3.41 (m, IH), 3.57-3.65 (m, IH), 
3.98-4.02 (m, IH), 4.12 (t, 2H, J=7 Hz), 4.17 (q, 2H, J=7 Hz), 6.82 (dm, 2H. J=8,6 Hz, 
unresolved), 7.15 (dm, 2H, J=«.6 Hz, unresolved), 7.20 (dm, 2H, J-8.6 Hz, unresolved), 
7.53 (dm, 2H, J=8.6 Hz, unresolved). 

"C-NMR (100 MHz; CDCI3): 5 14.0, 14.9, 19.4, 35.0, 36.1, 38.2, 60.6, 65.9, 68.4, 80.1, 
114.1. 120.0, 129.0, 129.1, 130.1, 133.7, 136.6, 157.3, 172.4, 175.6. 

Example 71. (S)-2-Ethoxy-3-i4-(2- {4-isobutyrylaminophenyl} ethoxy)phenyl]propanoic 
acid 

(S)-2-Ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)ethoxy]phenyl}propanoic acid ethyl ester 
(described in Example 70) was hydrolyzed using the same mefliod as in Example 2 to give 
(S)-2-cthoxy-3- {4-[2-(4-methanesulfonylphenyl)ethoxylphenyl}pn>panoic acid. 
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'H-NMR (500 MHz; CDCl,): 8 1.17 (t, 3H, J=7 Hz). 1.70 (d, 6H, J=7.3 Hz), 2.45-2.57 (m, 
IH), 2.91-2.98 (m, IH). 3.01-3.10 (m. IH), 3.39-3.48 (m, IH). 3.56-3.65 (m, IH), 4.01- 
4.06 (m. IH). 4.12 (t, 2H, J=7 Hz), 6.80 (dm, 2H, J=8.8 Hz, unresolved), 7.14 (dm, 2H, 
J=8.8 Hz, unresolved), 7.22 (dm, 2H. J=8J Hz, unresolved), 7J1 (bs, INK), 7.47 (dm, 
2H, J=83 Hz, unresolved). 

"C-NMR (125 MHz; CDClj): 5 15.0, 19.6, 35.2, 36.6, 37.8, 66.7, 68.6, 79.8, 114.4, 120.0. 
128.7, 129.4, 130.4. 134.1. 136.4, 157.7, 174.6, 175.3. 

Example 72. 2-Ethoxy-3-(4- {2-[4-(isobutyryl-N-methylamino)phenyl]ethoxy}plienyl)- 
propanoic acid ediyl ester- 

2-Etiio}Q'-3-{4-[2-(4-mediyIaminopheoyl)ethoxy]phei^l}propaiioic acid etiliyl ester 
(described in Example 99) (0.477 mg; 1.28 nunole) was dissolved in a soludoh of 
isobutyric anhydride (2 ml) and pyridine (4 ml) and the reaction mixture was stirred for 2 
hours at room tem|>eratuie. Toluoie was added and evi^orated in vacuo. Purification of the 
crude product by chromatogt^l:^ on silica gd using heptane:ediyl acetate (1:1) as eluant 
gave 0.44 g (yield 78 %) of 2-eflioxy-3-(4-{2-[4-(isobutyTyl-N- 
methylamino)phenyl]ethoxy}phenyl)propanoic acid ethyl ester. 

'H NMR (400 MHz; CDCl,): 8 7.33 (d, J=8.2 Hz, 2H), 7.15 (d, J=8.6 Hz, 2H), 7.12 (d, 
J=8.2 Hz. 2H), 6.82 (d, J=8.6 Hz, 2H). 4.17 (m, 4H), 3.97 (dd, J=7.1 and 6.1 Hz, IH). 3.60 
(m, IH), 3.35 (m, IH), 3.23 (s, 3H), 3.1 1 (t, J=7.1 Hz, 2H), 2.95 (m, 2H), 2.52 (sept, J=6.7 
Hz, IH), 123 (t, J=7.1 Hz, 3H), 1.16 (t, J=6.9 Hz, 3H), 1.03 (d, J=6.7 Hz, 6H). 

Example 73. 2-Efl»)xv-3-(4-{2'[4-(isobutyryl-N-mefliylanaino)phenyI]ethoxy}pheiyl)- 
prqpanoic acid 
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Lithium hydroxide hydrate (62 mg; L48 mmole) dissolved in water (2 ml) was added to a 
solution of 2-ethoxy-3-(4-{2-[4-(isobutyryl-N-methylamino)phenyI]ethoxy 
propanoic acid ediyl ester (described in Example 72) (43S mg; 0.98 mmole) in 
tetrahydrofiiran (6 ml). The reaction mixture was stirred at room temperature for 3 hours. 
The reaction mixture was acidijBed with hydrochloric acid (2 M) to pH 4. Tetrahydrofiiran 
was evs^orated in vacuo, water (S ml) was added and the mixture was extracted with ethyl 
acetate (10 ml). The organic phase was dried (sodium sulfate) and solvent was evaporated 
in vacuo to give 398 mg (yield 98 %) of 2-ethoxy-3-(4-{2-[4-(isobutyryl-N- 
methylamino)phenyl]ethoxy}phenyl)propanoic acid. 

'H-NMR (300 MHz; CDCI3): 8 1.02 (d, 6H, J=6.6 Hz), 1.16 (t, 3H, J=7 Hz), 2,49 (qvint, 
IH, J-6.6 Hz), 2.84-3.15 (m, 4H), 3.22 (s, 3H), 3.29-3.46 (m, IH). 3.52-3.69 (m, IH), 
3.94-4.06 (m, IH), 4.17 (t, 2H, J==6.6 Hz), 6.82 (dm, 2H, J=8.4 Hz, unresolved), 7.05-7.22 
(m, 4H). 7.33 (dm, 2H, J=8 Hz, unresolved). 

»C-NMR(75 MHz; CDCI3): 5 15.1, 19.6, 31.0, 35.3, 37.6, 38.0, 66.6, 68.2, 79.8, 114.4, 
127.2, 129.3, 130.4, 130.5, 138.3, 142.4, 157.5, 175.3, 178.0. 

Example 74. (S)-2-Ethoxy-3-[4K2-{4.(2,2.diphcnylacethylamino)phenyl^ 
eihoxy)phenyl]propanoic acid 

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-edioxypropanoic acid hydro chloride 
(described in Example 56a) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (0.05 g; 
0.6 mmole) were mixed in tetrahydrofiiran (5 ml) and stirred at room temperature for 20 
minutes. 2,2-diphenylacethyl chloride(0.151 g; 0.656 mmole) was added. The reaction 
mixture was stirred at room temperature for 2 hours and then evaqporated to dryness. 
Ethyl acetate and water were added to the residue and flie phases were separated. The 
organic phase was dried with magnesium sul&te and the solvent was evq)orated. 
Chromatogr^hy on silica gel (Isolute, SI) using dichlorometfaane as eluant gave crude 
product and further purification by column chromatography on silica gel using 
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dichloromethane with methanol (0.5 -10 %) as eluant gave 0.18 g (63 % yield) of (S)-2- 
ethoxy-3-[4-(2- {4-(2^-diphenylacethyla2nino)phenyl} ethoxy)phenyl]propanoic acid 

>H-NMR (500 MHz, DMSOde): 5 0.99(t, J = 7 Hz, 3H ), 2.72(dd, J = 14 J, 8 Hz, IH), 
2.86(dd, J = 14,3, 4.5 Hz, IH), 2.93(t, J = 6.8 Hz, 2H), 3.19.325(m, IH), 3.48-3.54(m, 
IH), 3.83(dd, J = 8, 4.5 Hz, IH), 4.08(t, J = 6.8 Hz, 2H), 5.17(s, IH), 6.78(d, J = 8.6 Hz, 
2H), 7.10(d, J = 8.6 Hz, 2H), 7.21.7.25(m, 4H), 7.30-7 J6(ni, 8H), 7.54(d, J = 8.3 Hz, 2H) 
and 10.42(s, IH). 

"C-NMR (125 MHz, DMSO-d^): 5 1523, 34.59, 37.95, 57.42, 64.65, 68.22, 80.32, 
114.14(2C), 119.43(2C), 126.96(2C),128.51(4C), 128.71(4C), 129.34(2C), 130;32(2C), 
130.48, 133.62, 137,54, 14020(2C), 156.97, 169.89, 174.2(foundby GHMBC). 

Example 75. 3-{4-[2-{4.(4.[rerr-Butyl]benzoyl)aminophenyl}ethoxy]phOT^^ 
ethoxypropanoic acid 

3-{4-[2-(4-Axninophenyl)ethoxy]phenyl}-(S)-2-elfaoxypiopanoic acid hydzo chloride 
(described in Example 56a) (0.2 g; 0.547 mmole) was dissolved in tetrahydiofurane (5 ml). 
Sodium hydrogeocarbonate (0.053 g; 0.631 mmole) was added and the mixture was stiired 
for a little while. 4-reit-Butylbenzoyl chloride (O.l 18 g; 0.6 mmole) was added. The 
reaction mixture was stirred overnight and then evaporated to dryness. Dichloromethane 
and water were added to the residue and tiie phases were separated. The organic phase was 
dried with magnesium sulfete and the solvent was evaporated. Chromatogn^hy of the 
residue on silica gel (Isolute, SI ) using dichloromethanedieptane (1:1), dichloromethane 
and finally methanol: dichloromethane (1:99) as eluants gave 0.238g (89 % yield) of 3-{4- 
[2- {4-(4-[rcit-butyl]benzoyl)aminophenyl}ethoxy]phenyl}-2-(S)-ethoxyprop acid. 

'H-NMR(400 MHz, CD,OD): 8 l.ll(t. J = 7 Hz. 3H), 1.35(s, 9H), 2.85(dd, J = 14, 8 Hz. 
IH), 2.96(dd. J = 14, 5 Hz, IH). 3.04(t, J = 7 Hz. 2H). 3.30.3.37(m, IH), 3 J4-3.61(m, IH), 
3.98(dd, J = 8, 5 Hz, IH), 4.l5(t. J = 7 Hz, 2H). 6.81(d, J = 8.3 Hz, 2H), 7.14(d, J = 8.3 Hz, 
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2H), 7.29(d, J = 8.3 Hz, 2H). 7.54(4 J = 8.8 Hz, 2H), 7.60(d, J = 8.3 Hz, 2H) and 7.86(d, J 
= 8.8Hz,2H). 

"C-NMR (150 MHz, CD3OD): 5 15.31, 31.56(3C), 35.80, 36.23. 39.32. 67.12, 69.79, 
81.29, 115.37(2Q, 122.44(2C), 126.51(2C), 128.48(2C), 130.34(2Q, 130.76, 131.43(2Q, 
133.31, 136.24. 138.15, 156.51, 159.06, 168.72, 176.04. 

Example 76. 3-(4-r2>(4-(4-frerr«Butynbenzoyl)aminopheayl}ethoxy]- 
phenyl} -2-(S)-ethoxypropanoic acid 

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypiopanoic acid hydro chloride 
(described in Example 56a)(0.2 g; 0.547 mmole) was dissolved in tetrahydrofurane(5 ml). 
Sodium hydcogencaibonate (0.053 g; 0.631 mmole) was added and the mixture was stirred 
for a litfle while. 4-tert-Butylbenzoyl chloride (0.1 18 g; 0.6 mmole) was added The 
reaction mixture was stirred overnight and then evaporated to dryness. Dichloromethane 
and water were added to the residue and the phases were separated. The organic phase was 
dried with magnesium sul&te and the solvent was evaporated. Chromatojgraphy of the 
residue on silica gel(Isolute. SI ) using dichloromettiane:heptane (1:1). then 
dichloromethane and finally methanol: dichloromethane (1:99) as eluants gave 0238g (89 
% yield) of 3-{4-[2-{4-(4-[rerr-butyl]benzoyl)aminophenyl}ethoxylphcnyl}^^^ 
ethoxypropanoic acid. 

^H-NMR(400 MHz, CD3OD): 5 l.ll(t, J = 7 Hz, 3H). 1.35(s, 9H), 2.85(dd, J = 14, 8 Hz, 
IH), 2.96(dd, J = 14, 5 Hz, IH), 3.04(t, J = 7 Hz, 2H), 3.30.3.37(m, IH), 3.54.3.61(m, IH), 
3.98(dd, J = 8, 5 Hz, IH), 4.15(t, J = 7 Hz. 2H), 6.81(d, J = 8.3 Hz, 2H), 7.14(d, J = 8.3 Hz, 
2H), 7.29(d, J = 8.3 Hz, 2H), 7.54(d, J = 8.8 Hz. 2H). 7.60(d, J « 8.3 Hz. 2H) and 7.86(d. J 
= 8.8Hz,2H). 
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"C-NMR (150 MHz, CD3OD): 5 15.31, 31.56(3C), 35.80, 36.23, 39.32, 67.12, 
69.79,81.29, 115.37(2C), 122.44(2C), 126.51(2C), 128.48(2C), 130.34(2C), 
130.76, 131.43(2C), 133.31, 136.24, 138.15, 156.51, 159.06, 168.72, 176.04. 

Example 77. 2 -fSVEtfaoxvO-(4-(244*(fonnylaniino)phenylletfaoxy}- 
phenyl)propanoic acid ethyl ester 

Foimic acid (0.0585 g, 1.27 xxunole) was dissolved in dichloiomethane (2 ml). Imidazole 
(0.0874 g; 1.27 mmole) was added into the solution, followed by addition of triefiiylamine 
(0.353 ml, 2.54 mmole). The mixture was stined for a little while and then oxalyl chloride 
(0.161 g; 1.27 mmole) in dichlorometitiane(2 ml) was added slowly. The resulting mixture 
was stirred for 30 minutes. A mixture of 3-{4-[2-(4-aininophenyl)ethoxy}phenyl}-(S)-2- 
ethoxypropanoic acid ethyl ester hydro chloride (described in Example 41b) (0.5g, 127 
mmole) and triethylamine (0.176 ml; 121 mmole) m dichloromediane (3 ml) was added 
into ttie reaction mixture. The reaction mixture was stirred at room temperature overnight 
Water was added and the phases were separated. The organic phase was washed with 
water, dried with magnesium sul&te and the solvent was evs^rated. Chromatography of 
the residue on silica gel (isolute, SI) using hq>tane, then edqd acetate/ heptane (5%), 
followed by ethyl acetate/ heptane(10%) and then ethyl acetate/ heptane (25%)as eluants 
gave 0.230g (47 % yield) of 2-(S)-ethoxy-3-(4-{2-[4^formylamino)pbenyll(rf^^ 
phenyl)propanoic acid ethyl ester. 

*H-NMR(600 MHz, CDCI3, tautomers): 5 1.14(t, J = 7 Hz, 3H), 1.21(t, with small spUts, J 
= 7 Hz, 3H), 2.90-2.97(m, 2H), 3.01-3.05(m, 2H), 3.32-3.37(m, IH), 3.56-3.61(m, IH), 
3.96(dd. J - 7.6, 5.6 Hz, IH), 4.09^.09-4.17(m, 4H), 6.79(d, d, J = 8.7, 8.7 Hz, 2H), 
7.03(d, J = 8.4 Hz, IH), 7.12(d, d, J = 8.7, 8.4 Hz, 2H), J = 7^(d. J = 8.4 Hz, IH), 7.25(d, 
J = 8.4 Hz, IH), 7.47(d, J = 8.4 Hz, IH), 7.84 and 8.30(s, s. IH), 8.41 and 8.65(d, d, J = 
11.1 Hz, 11.5 Hz, IH). 
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"C-NMR(125 MHz, CDCI3, tautomers): 5 14.09, 14.95, 34.98(35.09), 60.72, 
66.07, 68.29(68.44), 80.20, 114.23(2C), 118.93(120.05, 2C), 129.12(12922), 
129.39, 130.12(130.28, 2Q, 130.26(2Q134.56(135.10), 135.44, 
157.36(157.41), 15927(162.63), 172.54. 

Example 78. (S>2-Ethoxy-3-(4-{[4-(fonnylamino)phenefliyl]oxy}pheiiyl)propai«)ic acid 

3.{4-[2^4-AniiiK>pheny0ethoxy]phmyl}<S)-2-cthoxypiopanoic acid hydro chloride 
(described in Example 56a) (0.115 g. 0J14 mmole) in tetrahydrofinan (3 mi) was mixed 
with a mixture of fomiic acid (0.5 ml) and acetic anhydride (0.3 ml). The resulting mixture 
was stitred at room tempraature ovemi^ Tetrahydrofuran was evapoaisd. Eflxyl acetate 
and water were added into the residue. The phases were separated- The organic phase was 
washed with brine, dried with magnesium sulfite and the solvent was evaporated. 
Chromatography of the residue on silica gel (Isolate, SI) using dichloromethane, then 
methanol/dichloromethane (1%), followed by methanol/dichloromethane (2%) as eluants 
gave 0.07 g (yield 62%) of (S)-2-ethoxy-3-(4-{[4- 
(forinylamino)phen^yl]o3^}pheQyl)propanoic acid. 

'H-NMR of tautonieis(500 MHz, CDQj): 5 121(t, J = 7 Hz, 3H), 2.97-3.12(m, 4H), 3.43- 
3.49(m, IH). 3.64.3.71(m, IH), 4.07-4.10(dd, J - 7^, 4.5 Hz, IH), 4.U-4,1.2(m, 2H). 6.82- 
6.86(m, 2H), 7.07(d, J « 8.3 Hz, 2H of one tautomer), 7.18-7.21(m, 2H), 7.26(d, J = 8.3 
Hz, 2H of one tautomer), 7.30(d, J = 8.3 Hz, 2H of one tautomer), 7.52(d, J = 8.3 Hz, 2H of 
one tautomer), 7.85(s, IH of one tautomer), 8.37(s, IH of one tautomw), 8.64(d, J = 11.4 
Hz, IH of one tautomer), 9.12(d, J = 1 1.4 Hz, IH of one tautomer). 

»C-NMRof tautomers(125 MHz, CDCI,): 5 14.99, 35.05(35.15), 37.93, 66 J3. 
6829(68.44), 79.78, 114.34(2Q, 119.15(12022, 2C), 128.94(129.04). 129.50(13022, 2Q, 
130.42(130.44,20, 134.75(13520), 135.93, 
157.48(157.54). 159.68(163.71), 175.75. 
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Example 79. 2-{4-[2-(4-Phenylsiil£mylphenyl)ethoxy]benzyl}butanoic acid methyl ester 

(a) 2-(4-Hydioxybenzyl)butanoic acid methyl ester 

2-[(4-Hydroxypheayl)methylene]butanoic acid (10.48 g; 54.5 mmol) was refluxed 24 
hours in a solution of sulphuric acid (1%) in methanol (150 ml). The solvent was 
evaporated and water (100 ml) was added. The water phase was extracted twice wi& ethyl 
acetate, the organic phases were combined, dried (magnesiumsulfate) and the.solvent was 
evaporated in vacuo. The crude product (9 g, 43.6 mmole ) was used directly in &e next 
step without further purification and identification. 

It was hydrogenated in methanol using palladium on charcoal (5 %, 3 g) as catalyst. The 
mixture was filtered through celite and the solvent was evaporated. Purification by 
chromatography on silica gel using dichloromethane:metanol (gradient 0,5-100 % 
methanol) as eluant gave 6.8 g (yield 60 % over two steps) of 2-(4-hydioxybenzyl>- 
butanoic acid methyl ester. 

"H-NMR (400 MHz; CDQa): 6 0.91(t, 3H. J=7.7 Hz), 1.55-1.84 (m. 2H), 2.57 (m, IH), 
2.68 (dd, IH, 1=62 Hz and 6.6 Hz), 2.82 (dd, IH, J»62 Hz and 6.6 Hz), 3.61 (s, 3H), 5.58 
(s, 1 OH), 6.71 (d, 2H, J==8.4 Hz), 6.99 (d, 2H, J=8.4 Hz). 

"C-NMR (100 MHz; CDQj): 5 11.73, 25.09, 37.31, 49.57, 51.47, 115.22,, 1.15.22, 129.87, 
129.87, 131.26, 154.21, 176.55. 

(b) 2-{4-[2-(4-Phenyisulfenylphenyl)ethoxy]benzyl}butanoic acid methyl ester. 

2-(4-Phenylsul&nylphenyl)etfaanol (0.5 g; 2.17 mmole), azodicaibonyl dipiperidine (0.66 
g, 2.6 mmole) and triphenylphosphine (0.68 g, 2.6 mmole) were dissolved in 
dichloromethane (20 ml) at room temperature. After stirring for 10 minutes 2-(4- 
hydroxybenzyl)butanoic add methyl ester (0.54 g, 2.6 mmole) dissolved in 
dichloromethane (5 nd) was added. After stirring at room tenq>erature over night more 
azodicaibonyl dipiperidine (0.33 g) and more triphenylphosphine (0.34 g) were added. 
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Solid material was filtered off after 2 hours and the filtrate was evaporated in vacuo. 
Purification by chromatography on silica gel using heptane:ethyl acetate (5 : 1) as eluant 
gave 0.638 g (yield 70%) of 2-{4-[2-<4-phenylsulfanylphenyl)ethoxy]ben2yl}butanoic 
acid methyl ester. 

*H NMR (400 MHz; C35C1,): 5 7.33-7.20 (m. 9H), 7.05 (d. J=8 J Hz. 2H), 6.79 (d, J=83 
Hz, 2H), 4.13 (t, J=7.0 Hz. 2H). 3.60 (s, 3H), 3.05 (t. J=7.0, 2H) 2.86, (dd, J=13.7 and 8.4 
Hz, IH), 2.68 (dd, J=13.7 and 6.5 Hz, IH), 2.54 (m.lH), 1.59 (m, 2H), 0.90 (t, J=7.3 Hz, 
3H). 

Example 80. 2-{4-[2-(4-PhenylsulfianylphenyI)ethoxy]benzyl}butanoic acid 

Sodium hydroxide (3 ml, IM) was slowly added to a solution of 2-{4-[2-(4- 
phenylsul£anyiphenyl)edioxy]beiizyl}butanoic acid methyl ester (described in Example 79) 
(0.59 g, 1 .4 mmole) in dioxan (12 ml). The reaction mixture was stirred at room 
ten?)etature for 12 hours, then at 50° C for 4 hours. lithium hydroxide (50 mg) was added 
and the mixture was stirred at 70^ C for 24 hours. The reaction mixture was acidifi 
hydrochloric acid (6 M), water (20 ml) was added and the product was extracted with ethyl 
acetate (2 x 25 ml), washed with water (25 ml), dried (sodium sul&te) and the solvent was 
evirated in vacuo to give 0.53 g (yield 93 %) of the desired product 

*H NMR (400 MHz; CDCl,): 8 7.34-7.28 (m, 7H), 724 (d, J=8.3 Hz, 2H), 7.10 (d. J=8.7 
Hz, 2H), 6.82 (d, J=8.7 Hz, 2H), 4.15 (t, J=7.0 Hz, 2H). 3.08 (t, J=7.0 Hz, 2H), 2.93 (dd, 
J=13.9 and 7.7 Hz, IH), 2.72 (dd, J=13.9 and 7.0 Hz, IH), 2.58 (m, IH), 1.63 (m, 2H), 0.97 
(t,J=7,3Hz,3H). 

"CNMR(100MHz;CDCl3):8 181.3, 157.3, 137.7, 136.3, 133.2, 131.6, 131.3, 130.5, 
129.9, 129.8. 129.1. 126.8, 114.5, 683, 49.0, 36.9, 35.4, 24.7, 11.6. 

Example 81. 2-Eflioxy-3-{4-[2K4-methylsulfmylphenyl)ethoxy]phcnyl}pro^ acid 
ethyl ester 
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2-(4-Mefhylsul&nylphenyl)ethanol was reacted with 2-ethoxy-3-(4- 
hydioxyphenyl)piopa]ioic acid ethyl (described in Example 20b) ester using the same 
method as in Example 38(c) to give 2-efhoxy-3-{4-[2^4-methyIsul&nylphenyl)ethoxy]- 
phenyl}piopanoic acid ethyl ester. 

'HrNMR (400 MHz; CDCl,): 5 1.17 (t, 3H), 1.24 (t, 3H), 2.49 (s, 3H), 2.94-2.97 (m, 2H), 
3.05 (t, 2H), 3.32-3.40 (m, IH), 3.57-3.65 (m, IH), 3.95-3.99 (m, IH), 4.11-421 (t+q. 4H), 
6.82 (d, 2H), 7.15 (d, 2H), 7.2-7.28 (m, 4H). 

Example 82. 2-Ethoxy-3-{4-[2-(4-methylsulfenylphenyl)ethoxy]phenyl}propanoic add 

2-Ethoxy-3-{4-[2-(4-methylsul&nylphenyl)ethoxy]phenyl}propanoic acid ethyl ester 
(described in Example 81) was hydiolyzed using the same method as in Example 2 but 
with dioxane uistead of tetrahydiofuran to give 2-ethoxy-3-{4-[2-(4- 
methylsulfiuiylphenyl)ethoxy]-phenyl}propanoic acid. 

^H-NMR(400NIHz;a)Cl3):8 1.19(t,3H),2.49(s.3H),2.^^^^^ IH) 3.03-3.11 
(dd+t, 3H), 3.41-3.50 (m, IH), 3.59-3.65 (m, IH), 4.04-4.07 (dd, IH), 4.14 (t, 2H), 6.83 (d, 
2H), 7.16 (d, 2H), 720-728 (m, 4H). 

*^C-NMR (100 MHz; CDCI3): 5 16.1, 17.3, 36.4, 38.8, 68.0, 69.6, 80.9, 115.5, 128.2, 
129.7, 130.6, 131.6, 136.4, 137.3, 158.8, 175.9, 

Example 83. 3-{4.[2-(4.Mctfaylsulfmylphenyl)ethoxylphenyl}-2^heiw 
methyl ester 



(a) 3-(4-Benzyloxyphenyl)-2-phenoxypropanoic acid methyl ester 
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3-(4-Benzyloxyphenyl)-2-hyclroxypTopanoic acid methyl ester was reacted with phenol 
using the same method as in Example 38(c) to give 3-(4-benzyloxyphenyl)-2- 
phenoxypropanoic acid methyl ester. 

•H-NMR (400 MHz; CDCI3): 5 3.21 (m, 2H), 3.70 (s, 3H), 4.80 (dd, IH, J=5,4 Hz; 7.3 
Hz), 5.31 (s, 2H), 6.86 (dm, 2H, J=7.8 Hz, unresolved), 6.96 {m, 3H), 725 (m, 4H), 
738(m,5H). 

(b) 3-(4-Hydroxyphenyl>2-phenoxypropanoic acid methyl ester 

3-(4-Ben2yloxyphenyl)-2-phenoxypropanoic acid methyl ester (0.47 g; 1 .3 mmole) was 
hydrogenated in ethyl acetate (20 ml) using Pd/C (18 mg; 5 %) as catalyst at atmospheric 
pressm« and room temperature for 23 hours. As the reaction was very slow, the catalyst 
was changed to palladium hydroxide, ethanol (95%, 10 ml) was added and the pressure 
was raised to 4 bar. The reaction mixture was filtered through celite and the filtrate was 
concentrated in vacuo to give 0.34 g (yield 95 %) of 3-(4-hydroxyphenyl)-2- 
phenoxypropanoic acid mediyl ester. 

'H-NMR (400 MHz; CDQa): 8 3.19 (m, 2H), 3.72 (s, 3H), 4.79 (dd, IH, J=5.4 Hz; 7.3 
Hz), 6.76 (dm, 2H, J=8.3 Hz, unresolved), 6.85 (dd, 2H, J=1.0 Hz; U Hz). .6.97 (m, 
IH), 7.16 (dm, 2H, J=8.8 Hz, unresolved), 7.27 (m, 2H). 

(c) 3-{4.[2-(4-Methylsulfanylphenyl)ethoxy]phenyl}-2-pheno^ acid methyl 

ester 

3-(4-Hydroxyphenyl)-2-phenoxypiopanoic acid methyl ester was reacted with 2-(4- 
methylsulfanylphenyl)ethanol using the same me&ods as in Bcample 38(c) to give 3-{4. 
[2<4-methylsulfimylphenyl)ethoxy]phenyl}-2-phenoxy-propm^^ acid methyl ester. 
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»H-NMR (400 MHz; CDCI3): 6 2.50 (s, 3H), 3.07 (t, 2H, J=7.0 Hz), 3.22 (m, 2H), 3.74 
(s, 3H), 4.16 (t, 2H, J=7.0 Hz), 4.81 (dd, IH, J=5.2 Hz; 7.5 Hz), 6.87 (m, 4H), 6.9$ (t 
lHJ=7.5Hz),7.26(m,8H). 

Example 84. 3-{4.[2<4-MetbylsulfanyIphenyl)ethoxy]phenyl}-2-phenox^ acid 

3-{4-[2-(4-Methylsulfimylpheayl)ethoxy]phenyl}-2-phenox^^ acid methyl ester 
(described in Example 83) was hydrolyzed using the same method as in Example 2 to give 
3- {4.[2-(4-methylsulfiuiyl-phenyl)ethoxy]phenyl}-2-phenoxypropano acid. 

*H-NMR (400 MHz; CDCI3): 5 2.50 (s, 3H), 3.07 (t, 2H, J=7.3 Hz), 3.26 (d, 2H, J=6.4 
Hz), 4.15 (t, 2H, J=6.8 Hz), 4.84 (t, IH, J=5.4 Hz), 6.88 (m, 4H), 7.05 (dt, IH, 1=1.0 
Hz; 7.3 Hz), 727 (m,8H). 

"C-NMR (100 MHz; CDCI3): 6 17.3, 36.3, 39.1, 69.7, 78.7, 115.7, 116.5, 1232, 1282, 
1293, 130.6, 130.8, 131.7, 136.4, 137.4, 158-6, 160.0, 177.9. 

Example 85. (S)-2-Ethoxy-3K4-{2-{4Kphenylsulfanyl)phenyl]ethoxy}phe^ 
acid ethyl ester 

2-[4-(Phenylsulfenyl)phenyl]-l-ethanol (1.22 g; 5.12 mmole), triphenylphosphine (2 g; 7.6 
mmole) and l,r-(azodicarbonyl)dipiperidine were dissolved in dichloromethane (15 ml). 
After 10 minutes a solution of (S)-2-ethoxy-3-(4-hydroxyphenyl)propanoic acid (described 
in Example 40b) in dichloromethane (15 ml) was added and the reaction mixture was 
stirred over night at room temperature. The solid material was filtered off and the solvent 
evaporated. C^iromatography of the residue on siliga gel using ethyl acetaterpetroleum 
etiier (40-60*C), (1:99, 5:95 and 10:90) gave 124 g (yield 47 %) of (S)-2-ethoxy-3-(4.{2- 
[4-(phenylsulfenyl)phenyl]edioxy}phcnyl)propanoic acid ethyl ester. 



wo 99/62871 



FCT/SE99/00942 



128 



'H-NMR (500 MHz; CDCl,): 8 1.21 (t, 3H). 1.28 (t, 3H). 3.00 (m, 2H). 3.11 (m, 2H). 3.40 
(m, IH). 3.65 (m. IH), 4.01 (m. IH), 4.16-4.24 (m. 4H). 6.86 (d, 2H), 7.19 (d, 2H), 7.26- 
7.38 (m.9H). 

Example 86 . (S>2-Ethoxy-3-(4-{2-[4-(phenylsuIfenyl)phenyl]ethoxy}pheayl)pio^ 
add 

(S)-2-Etboxy-3K4-{2-[4-(phOTylsulMyl)phenyl]e«iioxy}phenyl)p^ acid eiliyl ester 
(described in Example 85) (0.55 g; 1.22 mmole) was dissolved in tetrahydiofiiran (5 ml) 
and water (5 ml). Lithium hydroxide (0.035 g; 1.46 mmole) was added and the solution 
was stirred at room temperature 24 hours. Aqueous hydrochloric acid was added to the 
solution until pH=l. The solvent was evaporated and the residue was redissolved in water 
and diethyl ether. The phases were separated and the organic layer was washed once with 
water and dried with sodium sulfate. The solvent was evaporated. Chromatography of the 
residue on siUga gel using diethyl ether ethanol (95: 5) as eluant gave 0.40 g (yield 78 %) 
of(S)-2-ethDxy-3-(4.{2-(4-(phenylsulfimyl)phenyl]ethoxy}phfcnyl)propanoicacid. 

•H-NMR (400 MHz; CDCl,): 5 1.18 (t, 3H), 2.97 (m. IH). 3.07 (m. 3H), 3.42 (m. IH), 
3.63 5(m, IH), 4.04 (m, IH). 4.15 (m. 2). 6.83 (d. 2H). 7.17 (d, 2H). 7.20-7.26 (m. 3H). 
7.26-7.35 (m,6H). 

Example 87. 2-Ethoxy-3-{4.[2-(4-methanesulfonylphenyl)ethoxy]phenyl}propanoic acid 
ethyl ester 

S-Chloioperoxybenzoic acid (0.73 g; 420 mmole) was added to a solution of 2-ethoxy-3- 
. {4.^2-(4-methylsulfiBiylphenyl)ethoxy]phenyl}pTOpanoic acid ethyl ester (described in 
Example 81) (0.65 g; 1.68 mmole) in dichloromethaQe (20 ml) at O'C. After stirring at 
room temperature for 3 hours, water (20 ml) was added. The mixture was extracted 

ethyl acetate (20 ml), washed with saturated sodium bicarbonate, dried (sodium sulfite) 
filtered and the solvent was evaporated in vacuo. Purification by chromatography on silica 
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gel using heptane:ethyl acetate (1:1) as eluant gave 0.399 g (yield 56 %) of 2-ethoxy-3-{4- 
[2-(4-methanesulfonylphenyl)ethoxy]phenyl}propanoic acid ethyl ester sUghfly poUuted by 
3-chloiopeioxybenzoic acid. 

'H NMR (600 MHz; CDQ,): 5 7.89 (d, J=8.3 Hz, 2H), 7.49 (d, J=8.3 Hz. 2H). 7.15 (d. 
J=8.7 Hz, 2H). 6.80 (d, J=8.7 Hz, 2H). 4.19 (t, J'-e.S Hz. 2H), 4.17 (m. 2H), 3.96 (dd, J»7.4 
and 5.8 Hz. IH). 3.60 (m. IH). 3.34 (m. IH), 3.17 (t. J=6.5, 2H). 3.05 (s. 3H). 2.95 (m. 
2H), 1 .23 (t. J=7.1, 3H). 1.16 (t. J=7.0 Hz. 3H). 

Example 88. 2-Etlioxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl}propanoic add 

Lithium hydroxide hydrate (57 mg; 1.37 mmole) dissolved in water (2 ml) was added to a 
solution of 2-ethDxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl}propanoic acid 
ethyl estCT (described in Example 87) (384 mg; 0.91 mmole) in tetrahydroferan 6 ml. After 
stirring at room temperature for 2 hours more fithium hydroxide hydrate (30 mg) dissolved 
in water (1 ml) was added. The reaction mixture was stirred at room temperature for 4 

more hours. The reaction mixture was acidified with hydrochloric acid (2 M) to pH 4. 
Tettahydro&ran was evaporated in vacuo, water (5 ml) was added and the product was 
extracted with ethyl acetate (10 ml). Tlie organic phase was washed witii water, dried 
(sodium sulfate) and the solvent was evaporated in vacuo. Purification by chromatography 
on siUca gel using heptane:ethyl acetate:acetic acid (10:10:1) as ehiant gave 0.307 g (yield 
86 %) of 2-ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl}propanoic acid as a 
pale yellow oil that crystallizes when vacuum dried. 

'H-NMR (300 MHz; CDQ,): S 1.16 (t, 3H, J=7 Hz), 2.87-3.10 (m, 5H), 3.16 (t, 2H, J=6.4 
Hz), 336-3.48 (m, IH), 3.53-3.66 (m, IH). 3.98^.07 (m. IH). 4.18 (t. 2H, J=6.4 Hz). 6.75- 
6.85 (m. 2H). 7.10-7.20 (m. 2H). 7.46-7.55 (m. 2H), 7.86-7.96 (m, 2H). 
"C-NMR(75 MHz; CDQ,): 5 11.4. 35.7. 37.8. 44.6, 66.7, 67.6, 79.8, 114.4. 127.5, 129.0. 
129.1. 130.0. 130.6. 1452, 157.4, 175.4. 
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Example 89, (S>2-EthoxyO-(4-{2-[4-(phenykulfonyl)phenyl]ethoxy}phenyl^^^ 
acid ethyl ester 

(S)-2-EthoxyOK4-{2-[4-(phenylsulfenyl)phenyl]ethoxy}ph acid ethyl ester 

(described in Example 85) (0.6 g; 1.33 mmole) was dissolved in methylene chloride (10 
ml) and 3-chloroperbenzoic acid was added The solution was stirred 2 hours at 60 ®C. 
Participated between water and diethyl ether. The organic layer was washed three times 
with water, dried with sodium sulfate and the solvent was evqjorated. Chromatography of 
the residue, gradient eluation with diethyl ether, petroleum ether (40-60''C) 33:67, 50:50 
and 67:33 gave 0.31 g (yield 48 %) of (S)-2-ethoxy-3-(4-{2-[4-(phenylsulfonyl)phenyl]- 
ethoxy}phenyl)propanoic acid ethyl ester. 

Example 90. (S)-2-EthoxyO-(4-{2-[4-(phenylsulfonyi)phenyl]ethoxy}phm^^ 
acid 

(S)-2-Ethoxy-3<4-{2-[4-(phenylsulfonyl)phenyl]ethoxy}phenyl^ acid ethyl ester 

(described in Example 89) (0.34 g; 0.70 mmole) was dissolved in THF (5 ml) and water (5 
ml). Lithium hydroxide was added to the solution (0.022 g; 0.092 mmole) and the solution 
was stirred over night at room temperature. Aqueous hydrochloric acid was added until pH 
= 3-4. The solvent was ev^orated to a small volume. The remaining product was 
participated between water and diethyl ether. The water layer was once extracted with 
diethyl ether. The organic phase was dried with sodium sulfate and the solvent evaporated. 
Chromatogn?)hy of tiie crude product, gradient eluation (99:1, 95:5 and 90:10). The 
product was isolated as a viscous oil. The oil was dissolved in water and acetonitrile and 
freezed by liquid nitrogen. Freeze-drying for 24 hours gave 0.l8g (yield 56 %) of (S)-2- 
ethoxy-3-(4-{2-[4-(phenylsuIfonyl)phenyl]etiioxy}phenyl)propanoic acid. 



'H-NMR (400 MHz; CDCI3): 8 1.07 (t, 3H), 2.83-2.95 (m, IH), 2.95-3.10 (m. 3H), 3.30- 
3.44 (m, IH), 3.44-3.58 (m, IH), 3.91-4.01 (m, IH), 4.02^.13 (m, 2H), 6.72 (d, 2H), 7.10 
(d, 2H), 7.37 (d, 2H), 7.43-7.56 (m, 3H), 7.85 (d. 2H), 7.92 (d, 2H). 
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*H-NMR (500 MHz; CDCI3): 5 1,15 (t, 3H). 1.22 (t, 3H), 2.93 (m, 2H), 3.1 1 (t, 2H), 3.37 
(m, IH), 3.62 (m, IH), 3.98 (m, IH), 4.14-4.22 (m, 4H), 6.76 (d, 2H), 7.13 (d, 2H). 7.42 (d, 
2H), 7.50 (d, 2H), 7.56-7.62 (m. IH), 7.91 (d, 2H), 7.97 (d, 2H). 

Example 91. 3- {4-[2-(4.fert-Butylcarbamoylox>phenyl)ethoxy]phenyl}-2-e& 
acid ethyl ester 

rerr-Butyl isocyanate (0.14 g; 1.4 mmole) was slowly added to a solution of 2-ethoxy-3- 
{4-[2-(4-hydroxyphenyI)ethoxy]phenyl}propanoic acid ethyl ester (described in Example 
26b) (0.5 g; L4 nunole) in toluene (5 ml) and thereafter the reaction mixture was stirred 
over night The crude mixture was purified by chromatography on silica gel using ethyl 
acetate:heptane (gradient 1.25-80 % ethyl acetate) as eluant to give 0.13 g (yield 20 %) of 
3-{4.[2-(4./cit-butylcaibamoyloxyph«myl)ethoxy]phenyl}-2-ethox^ arid ethyl 

ester. 

'H-NMR (500 MHz; CDCI3): 5 1.16 (t, 3H, J=7 Hz), 1.20 (t, 3H, J=7 Hz), 138 (s, 9H), 
2.92-2.99 (m, 2H)3.05 (t, 2H, J=7 Hz), 3.31-3.38 (m, IH), 3,55-3.64 (m, IH), 3.94-3.99 
(m, IH), 4.0 (t, 2H, J=7 Hz). 4.16 (q, 2H, J=7 Hz),5.10 (bs, NH), 6.80 (dm, 2H, J=8.5 Hz, 
unresolved), 7.05 (dm, 2H, J=8.5 Hz, unresolved), 7.14 (dm, 2H, J=8.5 Hz, unresolved), 
7.25 (dm, 2H, J=8.5 Hz, unresolved). 

"C-NMR (125 MHz; CDCI3): 5 14,9, 35.0, 37.8, 66.6, 67.9, 79.6, 1 14.2, 1 15.3, 121.9, 
124.2, 129.0, 129.8, 130.4, 138.3, 140,9, 147.7, 150.8, 157.4, 1763. 

Example 92. 3-(4-[2-(4-/grt-ButylcaibamovloxvDhenvDethoxvlphenyl>«2-ethoxv^ 
acid 

3-{4-[2-(4-rm-Butylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropaM acid ethyl 
ester (described in Example 91) was hydrolyzed using the same method as in Example 2 to 
give 3-{4-[2-(4-rert-butylcaibamoyloxyphenyl)ethoxy]phenyI}-2-ethoxypropanoic acid. 
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'H-NMR (400 MHz; CDCI^: 5 1.17 (t. 3H. J=7 Hz). 1.32 (s, 9H), 2.90-2.97 (m, 2H). 3.01 
(t. 2H. J=7 Hz), 3.40-3 JO (m, IH). 3.53-3.65 (m, IH), 4.03 (m, IH), 4.10 (t. 2H, J=7 Hz), 
6.79 (dm. 2H. J=8.5 Hz, unresolved), 6.81 (dm, 2H, J=8.5 Hz, umesolved), 7.1 1-7.16 (m, 
4H) 

Example 93. 3- {4-[2-(4-benzylcaibamoyloxyphenyl)ethoxy]phenyl}-2-€tfaoxy-propanoic 
acid ethyl ester 

2-Ethoxy-3-{4-[2-(4-hydroxyphenyl)ethoxy]phenyl}propaiioic acid ethyl ester (desraibed 
in Example 26b) (0 J6£ 1 .0 imnol) was dissolved in diy dichloromelliane (25 ml) and 
benzylisocyanate (0.20 £ 0.185 ml; 1.5 mmol) was added followed by addition of 
triethylamine (0J22 ml; 1.5 mmol). The solution was stirred at room temperature for 3 
hours. The dichloromediane phase was washed with diluted acid, sodium hydrogen 
carbonate and brine, dried with sodium sul&te and evaporated to give 0.4 g (81 %) of 
CTude 3-{4-[2-(4-ben2ylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl 
ester. The crude material was purified on preparative reversed phase HPLC using a 
gradient of acetonitrile- water-ammonium acetate as mobile phase. Fractions containing 
pure product were pooled and the acetonitrile removed in vacuum. The residue was 
dissolved in dichloromethane, washed with water, dried with sodium sul&te and 
ev^orated to give 0.23 g (48%) of pure 3-{4-[2-(4- 
benzylcari)amoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester 

'H-NMR (300 MHz, CDCl,): S 1.19 (t. 3H); 1.25 (t. 3H); 2.97 (d, 2H); 3.08 (t. 2H); 331- 
3.44 (m. IH); 3.56-3.69 (m. IH); 3.99 ( t, IH); 4.14 (t, 2H); 4.18 (q, 2H); 4.45 (s, 2H); 6.83 
( d. 2H), 7.1 1 (d, 2H); 7.17 ( d, 2H); 7.29 (d, 2H); 7.32-7.42 ( m, 5H) 

"C-NMR ( 75 MHz, CDCy : S 14.2, 15.0, 35.1, 38.4, 45.1, 60.7, 66.1, 68.4, 803, 1 14.2, 
121.4, 127.4, 127.5, 128.6, 1292, 129.7, 130.2, 1352, 137.9, 149.5, 154.6, 1573, 172.4 
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Example 94. 2-Ethoxy.3- {4-[2-(4-phenylcart)ainoyloxyphenyl)ethoxy]phenyl}piopanoic 
acid ediyl ester 

2- Ethoxy-3-{4-[2-(4-phenylcaibamoyloxyphenyI)ethoxy]phenyl}propanoic acid ethyl ester 
was prepared as described in example Exan^le 93 starting from 2-ethoxy-3-{4-[2-(4- 
hydroxyphenyl)ethoxy]phenyl}propanoic acid ethyl ester (0.18 g; 0.5 mmol) (described in 
Example 26b), phenylisocyanate (0.18 g; 0.16 ml; 1.5 mmol) and triethylamine (0.22 mi; 
1.6 mmol) in diy dichloromethane (25 ml). 

After pr«q)arative reversed phase HPLC using a gradient of acetonitrile- water-ammonium 
acetate as mobile phase 0.073 g ( 30%) of pure 2-ethoxy-3-{4-[2-(4- 
phenylcarbamoyloxyphenyl)ethoxy]phenyl}pn)panoic add ethyl ester was obtained. 

'H-NMR ( 500 MHz. CDCy: 5 1.19 (t, 3H); 1.25 (t. 3H); 2.98 (d, 2H); 3.10 (t, 2H); 3.34- 
3.43 (m, lH); 3.58-3.68 (m, IH); 4.00 (t, IH); 4.16 (t, 2H); 4.19 ( q, 2H); 6.84 (d, 2H); 
7.11 (t, IH); 7.16 (d, 2H); 7.17 (d, 2H); 7.32 (d, 2H); 7.35 (t, 2H); 7.46 (d, 2H); 7.08 (bs, 
IH) 

"C-NMR ( 100.6 MHz, CDClj): 8 14^, 15.0, 35.1, 38.4, 60.8. 66.2, 68.5. 80.4, 114.3. 
118.7, 121.6. 123.8, 129.1, 129.3. 129.9, 130.4, 135.8, 137.38, 149.1, 151.7, 157.5. 172.5 

Example 95. 3-[4K2-[4<{Benzylamino}caiboaylamino)phenyl]ethoxy)pheayl]-{S)-2-. 
ethoxypropanoic acid 

3- {4-[2-(4.Aminophenyl)ethoxy]phenyI}.(S)-2<thoxypiopanoic acid hydro chloride 
(described in Example 56a) (02 g; 0.547 mmole) and sodium hydrogen carbonate (0.053 g; 
0.63 1 mmole) were mixed in tetrahydrofiiran (5 ml) and stirred at room temperature for 20 
minutes. Benzyl isocyanate (0.087 g; 0.653 minole) was added. The reaction mixture was 
stirred at room temperature for 5 hours and then evaporated to dryness. 
Dichloromethane and water were added to the residue and the phases were sq>arated. The 
organic phase was dried with magnesium sul&te and the solvent was ev^orated. 
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Chromatography on silica gel (Isolate, SI ) using dichloromethane and then methanol (1 %) 

in dichloromethane as eluant gave 0.19 g (75 % yield) of 3-[4-(2-[4- 

( {ben2ylamino}carbonylamino)phenyl]ethoxy)phenyl]-(S)-2-ethoxypr^^ acid 

'H-NMR (500 MHz, CDQj): 5 l.I9(t, J = 7 Hz, 3H), 2,97(dd. J = 14,5, 7.5 Hz, IH), 
3.02(t, J = 7 Hz, 2H), 3.07(dd. J = 14.5, 4.5 Hz, IH), 3.44.3.50(m, IH), 3.59.3.65(m, IH), 
4.06(dd, J = 7.5, 4.5 Hz, IH), 4.10(t, J = 7Hz, 2H), 4.43(d, J = 4.5Hz, 2H), 5.30(br, IH). 
6.78(d, J = 8.5 Hz, 2H), 7.02(br. IH), 7.14(d, J = (8.5 Hz, 2H), 7.18(d, J = 8.5 Hz, 2H), 
7.21(d, J = 8.5 Hz, 2H), 7.26-7.35(m, 5H). 

"C-NMR(125 MHz, CDCI3): 5 15.01, 35.10, 37.91, 44.09, 66.49, 68.44, 79.81. 
114.34(2C), 121.99(2C), 127.28, 127.33(2C), 128.58(2C), 128.85, 129.79(2C), 
130.42(2C), 13431, 136.41, 138.77, 156.94, 157.53, 175.37. 

Example 96. (S>2-Ethoxy-3-[4-(2-{4.[({4-[(trifluoiomethyl)sulfimyl]ani^ 
amino]phenyl}ethoxy)phenyI]propanoic acid 

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride 
(described in Exanq)le 56a) (0.2 g; 0.547 mmole) was dissolved in tetrahydrofuran (5 ml). 
Sodium hydrogencarbonate (0.051 g; 0.607 mmole) was added and the mixture was stirred 
for a Kttle while. 4-(Trifluoromethylthio)phenyl isocyanate (0.126 g; 6.575 mmole) was 
added. The reaction mixture was stirred at room t emp erature for 6 hours and then 
evaporated to dryness. Ethyl acetate and water were added to the residue and the phases 
were separated. The organic phase was dried with magnesium sulfate and the solvent was 
evaporated. Chromatography of residue on siUca gel (isolate, SI) using dichloromethane, 
methanol:dichloromethane(l:99) and then methanol:dichloiometfaane (2:98) as eluants 
gave 0.17g (57 % yield) of (S)-2-ethoxy.3-[4.(2-{4.[({4- 
[(trifluoromethyI)sulianyl]anilino}caibonyl)ainino]phenyl}eth^ 
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'H-NMR(400 MHz, CD,OD): S 1.09(t, J = 7 Hz, 3H). 2.84(dd, J = 14. 8 Hz, IH), 2.93- 
2.98(m. 3H). 328-3 J6(m, IH), 3.53-3.60(in, IH), 3.97(dd, 8. 5 Hz, IH), 4.08(t, J = 7.5 
Hz, 2H), 6.77(d, J = 8.5 Hz, 2H), 7.12(d, J = 8.5 Hz. 2H). 720(d, J = 8.5 Hz, 2H), 7.35(d, J 
= 8.5Hz,2H),7.54(s.4H). 

"C-NMR (125 MHz, CD,OD): 8 15.31, 36.1 1. 39.30, 67.12. 69.82, 81.28, 115.34(2C), 
117.06. 120.40(20, 120.76(2C), 130.47(2C), 130.70, 131.17(q, J = 305 Hz),131.41(2Q, 
134.77, 138.35, 138.55(2C), 143.93, 154.82, 159.04, 176.12. 

Example 97. 3-{4-[2-(4-[(rcrt-Butylamiiio)caibonyl]animophenyl)ethoxy]ph^ 
ethoxypiopanoic acid 

3-{4-[2-(4-Axnmophenyl)etboxylphcnyl}-(S)-2-^03qrpropaiioic acid hydro chloride 
(described in Example 56a) (02 g; 0.547 mmole) and sodium hydrogen carbonate (0.053 g; 
0.631 nunole) were mixed in trtrahydrofuran (5 ml) and stirred at room ten^erature for 20 
minutes. 4-tert-Butylisocyanate (0.059 g; 0.595 mmole) was added. The reaction mixture 
"was stirred at room temperature ovemi^t and then evaporated to dryness. 
Dichloromethane and water were added to the residue and flie phases were sq>arated. The 
organic phase was dried with magnesium sul&te and the solvent was evaporated 
Chromatography on silica gel (Isolute, SQ using heptane/dichloromediane(50%), then 
dichloromeOiane followed by m^hanol/dichloromethane(l%) as eluants gave 0.15 g (64 % 

yield) of 3-{4-[2-(4-[(rcrt-butyIamino)carbonyl]aminophenyl)cthoxy3phenyl}-2-(S)- 
e&oxypropanoic acid. 

'H-NMR (600 MHz, CD,dD): 8 l,10(t, J » 7 Hz, 3H), 1.34(s, 9H), 2.84(dd. J = 14, 8 Hz, 
IH). 2.92.2.96(m, 3H). 329-3.34(m. IH). 3.54-3.59(m. IH), 3.96(dd, J = 8, 4.5 Hz, IH), 
4.06(t, J = 7 Hz, 2H). 6.78(d, J = 8.4 Hz. 2H). 7.1 l(d. J = 8.4 Hz. 2H). 7.14(d. J = 8.4 Hz, 
2H) and 722(d, J = 8.4 Hz, 2H). 
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"C-NMR (150 MHz, CDCl,): 6 15.31. 29.66(3C), 36.08, 39J1. 51.04, 67.11, 69.94, 81.29, 
115.35(2C), 120.18(2C), 130J1(2C), 130.69, 131.40(2C), 133.56, 139.35. 157.46, 159.06 
and 176.07. 

Examples 98 and 99. 2-Ethoxy-3- {4-[2^4-methyIaniinophenyl)ethoxy]phenyl}propanoic 
acid ethyl ester and 3-{4-[2-<4-diniethylaininophenyl)ethoxy]phenyl}-2-eflioxypiopanoic 
acid ethyl ester 

Fonnaldehyde (0273 ml; 3,36 mmole, 37 wt % solution in water) and Pd/C (100 mg, 10 
%) were added to a solution of 3-{4-[2-(4-aminophenyl)etfaoxy]phenyl}-2- 
ethoxypropanoic acid ethyl ester (described in Example 62a) (0.96 g; 2,69 mmole) in ethyl 
acetate (15 ml) and then hydrogenated at atmosphoic piessuie and room temperature for 4 
hours. Filtration through celite and purification by chromatognq)hy on silica gel tising 
heptane:ediyl acetate (gradient 4:1 to 1:1) as eluant gave 0.49 g O^ield 49 %) of 2-ethoxy- 
3-{4.[2-(4-methylaminophenyl)ethoxy]phenyl}propanoic acid ethyl ester and 024 g (yield 
23 %) of 3-{4-[2-(4-dimethylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl 
'ester 

2- Ethoxy-3-{4-[2-(4-methylaminophenyl)ethoxy]phenyl}propanoic acid ethyl ester 
'H NMR (400 MHz; CDCl,): 8 7.13 (d, J=8.5 Hz. 2H). 7.10 (d, J=8.5 Hz, 2H), 6.81 (d, 
J=8.5 Hz, 2H), 6.58 (d, J=8 J Hz, 2H). 4.16 (q, J=7.1 Hz, 2H), 4.08 (t, J=7T4 Hz, 2H), 3.96 
(dd, J=7 J and 5.9 Hz, IH), 3.59 (dq, J=9JZ and 7.0. IH), 3.34 (dq. J=92 and 7.0 Hz, IH). 
2.98 (t, J=7.4 Hz, 2H), 2.94 (m, 2H), 

"C NMR (100 MHz; CDCl,): 5 172.6, 157.7, 147.9, 1303, 129.7, 129.1, 126.8, 1 14 J. 
1 12.6. 80.5, 692, 662, 60.7, 38.5. 34.9, 30.9, 15.1, 14.2. 

3- {4-[2-<4-DimethylaminophenyI)ethoxy]phenyl}-2-ethoxypn)panoic add ethyl ester 
'H NMR (500 MHz; CD,OD): 8 7.12 (dj=8.6 Hz, 2H), 7.10 (d. J=8.6 Hz, 2H), 6.80 (d, 
J=8.6 Hz, 2H), 6.75 (d, J=8.6 Hz, 2H), 4.1 1 (q. J=7.1 Hz. 2H). 4.07 (t. J=7.0 Hz, 2H), 4.01 
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(dd, J=7.5 and 5.7 Hz, IH), 3.55 (m, IH). 3.36 (m, IH), 2,93 (t, J=7.0 Hz, 2H). 2.91 (m, 
2H), 2.87 (s, 6H), 1.17 (t, J=7.1 Hz, 3H), 1.12 (t, J=7.0 Hz. 3H). 

^^^P^g ^00- 3-{4-[2<4-DimethyIaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid 

Lithium hydroxide hydrate (38 mg; 0.90 mmole) dissolved in water (2 ml) was added to a 
solution of 3-{4-[2-(4-dimethylaniinophenyl)ethoxy]phenyl}-2-ethoxypropaiioic acid 
ethyl ester (described in Example 99) (232 mg; 0.60 imnole) in tetrahydro&ran (6 ml). The 
reaction mixture was stared at room tenq)erature for 3 hours. The reaction mixture was 
acidified with hydrochloric acid (2 M) to pH 5. Tetrahydrofuran was evaporated in vacuo, 
water (5 ml) was added and flie mixture was ortractedwitii ethyl acetate (10 + 5 ml), dried 
(sodium sul&te) and the solvent was evqwrated in vacuo. Purification by filtration on 
siUca gel gave 180 mg (yield 84 %) of 3-{4-[2-(4-dimethylaminophenyl)ethoxy]phenyl}- 

2- ethoxypropanoic add . 

•H NMR(600 MHz; CDCl,): 5 7.15 (d. J=83 Hz, 2H), 7.13 (d, J=8.3 Hz, 2H), 6.81 (d, 
J=8.3 Hz, 2H), 6.74 (d, J=8.3 Hz, 2H). 4.12 (t, J=7.3 Hz, 2H), 4.03 (m, IH), 3.59 (m, IH), 
3.42 (m.lH), 3.06 (dd, J=14.1 and 3.8, IH), 2.99 (t, J=7.3 Hz. 2H), 2.93 (m, IH), 2.92 (s, 
6H), 1.16(t, J=7.0Hz,3H). 

"C NMR(150 MHz; CDCl,): 6 174.9, 157.8, 149.4, 130.4, 129.6, 128.6, 126.6, 1 14.4, 
113 J, 79.9, 69.1, 66.8, 41.0, 37.8, 34.8, 15.0. 

Example 101. (S)-2-Ethoxy-3-(4.{2-[4^{3.[(4-methylphenyl)sulfonyl]-3^henyl-(R/S)- 
piopyl}amino)phen}d]etfaoxy}phenyl)propanoic acid 

3- PhenyI-3-(4-methylphenyl)propionaldehyde (0.166g; 0.57 mmole) was dissolved in 
tetrahydiofurane(3 ml) and sulfuric acid (4 M; 0.041 ml; 0. 164 mmole) was added undo- 
stirring, followed by addition of 3-{4-[2-(4-aminophenyl)ethoxy]phenyI}-(S)-2- 
ethbxypropanoic acid hydro chloride (described in Example 56a) (0.2 g; 0.547 mmole) 
dissolved in tetrahydrofurane(2 ml). The reaction mixture was stirred for 10 minutes, Aen 



wo 99/62871 



PCT/SE99/00942 



138 

cooled to 0 in an ice-bath and sodium borohydride (0.042 g; 1 . 10 nunole) was added. 
After addition, (he cooling bath was removed. The mixture was stirred overnight and then 
evaporated to remove tetrahydrofurane. Ethyl acetate and water were added into the residue 
and the organic phase was separated, washed with brine, dried with magnesium sul&te. 
The solvent was then evaporated. Chromatogr^hy on silica gel (Isolute, SI ) using 
dichloromethane and then methanol (1%) in dichloromethane as eluant gave 0.13 g (40 % 

yield) of (S)-2-ethoxy-3-(4.{2-[4-({3-[(4.methylphenyl)sulfonyl]-3-pheny W 
propyl} amino)phenyl]ethoxy}phenyl)propanoic acid. 

*H-NMR(500 MHz, CDCI3): 5 1.18(t, J = 7 Hz, 3H), 2.39(s, 3H), 2.39-2.46(m, IH), 
2.71,2.78(m, IH), 2.92-3.00(m, 3H), 3.05.3.11(m, 2H), 3.15-3.22(m. IH), 3.43-3.50(m, 
IH), 3.56-3.63(m, IH). 4.04-4.I0(m. 3H), 424(dd, J = 10.6, 3.9 Hz, IH), 6.45(d, J = 8.5 
Hz, 2H), 6.83(d, J = 8.5 Hz, 2H), 7.05(d, J = 8.5 Hz. 2H), 7.1 l-720(m, 4H), 7.25.7.34(ni, 
5H),7.39(d,J = 8.5Hz,2H). 

"C-NMR(125MHz, CDCI3): 5 15.03, 21.58, 27.99, 34.89, 37.68, 41.48, 66.77, 69.04, 
69.15, 79.79, 113.12(2C), 114.41(2C), 12725, 128.57(2C), 128.88(2C), 129.00(2C). 
129.24(2C), 129.79(2C), 129.83(2C), 130.44(2C), 132.31, 134.18, 144.46, 147.27, 157.82, 
174.05. 

Example 102. (S)-2-Ethoxy-3-(4.{2.[4-(3,33-trifluoro-2-methyl-(R/S> 
propylamino)phenyl]ethoxy}phenyl)propanoic acid 

2-(Trifluoromethyl)pn3pionaldehyde (0.0724g; 0.574 mmole) was dissolved in 
tetrahydrofurane (3 ml) and sulfuric acid (4 M; 0.041 ml; 0.164 nmiole) was added under 
stirring, followed by addition of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}-(S)-2- 
eflioxypropanoic acid hydro chloride (described in Example 56a) (0.2 g; 0.547 mmole) 
dissolved in tetrahydro&rane (2 ml). The reaction mixture was stirred for 10 minutes, then 
cooled to 0 in an ice-bath and sodium borohydride (0.042 g; 1 . 10 mmole) was added. 
After addition, the cooling bath was removed. The mixture was stirred overnight and then 
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evaporated to remove tetrahydrofuiane. Ethyl acetate and water were added into the residue 
and die organic phase was sqsarated, washed widi brine, dried widi magnesium sul&te. 
The solvit was then evaporated. Oiromatogr^hy on silica gel(Isolute, SI ) using 
dichloromethane and thai 1% methanol in dichloromethane as eluant gave 0.13 g (40 % 
yield) of (S>2-ethoxy.3-{4-{2-[4-(3.33-trifluoro-2-methyl-(R/S)- 
propylamino)phenyl]ethoxy}phenyl)propanoicacid. 

'H-NMR (500 MHz, CDCl,): 8 120(t, J = 7 Hz. 3H). 122(d, J = 7 Hz, 3H). 2.51.2.61(m, 
IH), 2.98(dd, J = 14.5. 8 Hz. IH). 3.dl(t. J = 7 Hz, 2H). 3.08(d4 J = 14.5, 4 Hz, IH), 
3.16(dd, J = 14, 7 Hz, IH), 3.41.3.47(m, IH), 3.52(dd, J = 14, 5.5 Hz, lH)3.61-3.67(m, 
IH), 4.06(dd, J = 8, 4 Hz, IH), 4.12(t, J = 7 Hz, 2H), 6.61(d, J = 8 Hz. 2H), 6.85(d, J = 8 
Hz, 2H). 7.14(d. J = 8 Hz. 2H). 7.18(d. J = 8 Hz. 2H). 

"C-NMR (125 MHz, CDCIJ: 5 11.43, 14.98. 34.84, 37.43(q, J = 25 Hz), 37.89, 43.88, 
66.70, 68.99. 79.80. 1 13.1 1(2Q, 1 14.37(2C), 127.63. 127.85(q. J = 279 Hz). 128.65. 
129.93(2C). 130.39(2C), 145.62. 157.74. 176.24. 

Example 103. 3-{4-[2-{4-CyanophenyI)ethoxy]phenyl}-2-etho:orpropanoic acid ethyl ester 

3-{4-[2-(4-Cyanophenyl)ethoxy]phaiyl}-2-etho^n)panoic acid efliyl ester was 
synthesized using the same mediod as in Example 38(c) using 2-ethoxy-3-(4- 
hydroxyphenyl) propanoic acid ethyl ester (described in Example 20b) (6.62 g; 27.78 
mmole) and p-cyanophenediyl alcohol (2.73 g; 18.52 mmole). The reaction was intemq>ted 
after 2 hours. Purification by chnunatogrsphy on silica gel using first dichloromediane and 
then petroleum etherdiediyl ether as eluants gave a mixture of product and starting 
material which was dissolved in ethyl acetate and washed widi sodium hydroxide (1 N). 
The organic phase was washed with water, dried (sodium sul&te). filtered and the solvent 
was evaporated to give 4.23 g (yield 62 %) of 3-{4-[2-(4-cyanophenyl)eflioxy]phenyl}-2- 
ethoxypropanoic acid etfayl ester. ' 
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•H-NMR (400 MHz; CDCl,): 6 1.16 (t, 3H, J=7 Hz), 1.23 (t, 3H. J=7 Hz), 2.93-2.97 (m, 
2H). 3.14 (t, 2H, J=6.4 Hz), 3.3-3.4 (m. IH), 3.56-3.65 (m, 3H), 3.94-3.99 (m, IH), 4.14- 
4.26 (m, 4H), 6.8 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz, unresolved), 
7.4 (dm, 2H, J=8.3 Hz, unresolved), 7.60 (dm, 2H, J=8,3 Hz, imresolved). 
"C-NMR (100 MHz; CDClj): 5 14.1, 15.0, 35.8, 38.4, 60.7, 66.1, 67.5, 80.2, 110.3, 114.2, 
118.8, 129.66, 129.74, 130.4, 132.1, 144.2, 157.2, 172.4. 

Example 104. 3-{4-[2-(4-Cyanophenyl)etho3qr]phenyl}-2-^phenylsulfenylpiopiomc acid 
e%l ester 

3-(4-HydroxypheayI)-2-phenylsulfiuiy^ropanoic acid ethyl ester was reacted with p- 
cyanophenethyl alcohol using the same mediod as in Example 38(c) to give 3-{4-[2-(4- 
cyanophenyl)ethoxylphenyl}-2-phenylsulfanylpropiomc acid ethyl ester. 

'H-NMR (600 MHz; CDCIj): 8 1.08 (t, 3H), 2.99 (dd, IH), 3.1-3.2 (m, 3H), 3.84 (dd, IH). 
3.97-4.07 (m, 2H), 4.16 (t, 2H), 6.77 (dm, 2H, J=8.7 Hz, unresolved), 7.10 (dm, 2H, J=8.4 
' Hz, unresolved), 726-7.31 (m, 3H), 7.39 (dm. 2H, J=8.0 Hz, unresolved), 7.41-7.45 (m, 
2H), 7.60 (dm, 2H, J=8.4 Hz, unresolved). 

Example 105. 3-{4-p-(4-Cyanophenyl)elhoxy]phenyl}-2-phenylsulfimylpropanoic add 

3-{4-[2-(4-Cyan<q>henyl)cthoxy]pheivl}-2-phenylsulfmyli»ropionic acid efliyl ester 
(described m Example 104) was hydrolyzed using the same method as in Example 2 to 
give 3-{4-[2-(4-cyanophenyl)eflioxy]phenyl}-2-phenylsul&nylpropanoic acid. 

'H-NMR (500 MHz; CDClj): 8 2.96-3.2 (m. IH), 3.07-3.14 (m, 3H), 3.77-3.83 (m, IH), 
4.14 (t, 2H, J=6.5 Hz), 6.78 (dm, 2H, J'=8.8 Hz, unresolved), 7.10 (dm, 2H, J=8.8 Hz, 
unresolved), 723-728 (m. 3H), 7.35 (dm, 2H. J=8 J Hz, unresolved), 738-7.43 (m, 2H), 
7.56 (dm, 2H, J=8 J Hz, unresolved). 
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"C-NMR (125 MHz; CDCI3): 5 35.7, 36.7, 52.1, 67.5, 110.3, 114.5, 118.8, 128.2, 129.0, 
129.70. 129.73, 130.1. 132.1, 132.7, 133.0, 144.1, 157.4, 177.3. 

Example 106. 2-Ethoxy-3-[4-(2-{4-(isopropylaimnocaibonyl)phenyl} ethoxy)- 
phenyl]propanoic acid ethyl ester 

(a) 4-[2-(4-Fonnylphenoxy)ethyl]benzomtrile 



p-Hydroxybenzaldehyde (24.9 g; 203.8 mmole) was dissolved in dichloiometbane (dry). 
ADDP (47.2 g; 187 mmole) was added followed by addition of triphenylphosphine (49 g; 
1 87 mmole). The reaction mixture was stirred at room teaq)erature for 45 minutes and then 
p-cyanophenethyl alcohol (25 g; 1 10 mmole) dissolved in a small amount of 
dichloromethane (dry) was added in portions during one hour. The reaction mixture was 
stirred at room temperature over night, filtered and evaporated. Chromatography of the 
residue on silica gel using ethyl acetateiheptane as eluant gave 9.7 g (22.7 % yield) of 4- 
[2«(4-formylphenoxy)ethyip3enzomtrile. 



*H-NMR (400 MHz; CDCi,): 6 3.21 (t, 2H), 4.30 (t. 2H), 6.99 (d, 2H), 7.42 (d, 2H), 7.63 
(d, 2H), 7.84 (d, 2H), 9.89 (s, IH). 



"C-NMR (100 MHz CDCI3): 5 36.2, 69.4, 110.8, 116.5, 120.4, 131.3. 131.6, 133 J3, 
133.73. 145.8, 164.8, 192.8. 



(b) 4-[2-(4-Formylphenoxy)ethyl]benzoic acid 



4-[2-(4-Fonnylphenoxy)ethyl]benzonitrile (9,7 g; 38.6 mmole) was refluxed in sulfuric 
acid (150 ml) and water (150 ml) for 1 hour. Evaporation gave 10 g (100 % yield) of 4-[2- 
(4-formylphenoxy)e4hyl]benzoic acid. 
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»H.NMR (500 MHz; DMSOdJ: d 3.13 (t, 2H), 4,33 (t, 2H), 7.12 (d, 2H). 7.46 (d, 2H), 
7.85 (d, 2H), 7.89 (d. 2H), 9.86 (s, IH). 

(c) 4-[2-(4-Fonnylphenoxy)ethyl]-N-isopropyIbenzamide 

4.[2-(4.Formylphenoxy)ethyl]beii2oic acid (8.11 g; 30 nunole), TBTU (10.6 g; 33 mmole) 
and DMAP (8.1 g; 66 mmole) were dissolved in DMF (85 ml). The reaction mixture was 
cooled on an ice bath and isopropylamine (12 g; 200 mmole) dissolved in DMF (100 ml) 
was added. The reaction mixture was stined at room temperature over nighL A large 
amount of water was added and the mixture was extracted with ethyl acetate. The organic 
phase was washed with potassimn hydogen sulfite (03 M), water and brine and dried with 
sodium sulfite. Evaporation gave 8 g (85.6 % yield) of 4.[2-(4-formylphenoxy)ethyl]-N- 
isopropylbenzamide. 

*H-NMR (600 MHz; DMSO-d^: 5 1.13 (d, 6H), 3.06 (t, 2H), 3.45 (m, IH), 4.22 (t, 2H), 
6.94 (d^H), 7.36 (d. 2H), 7.61 (d, 2H), 7.77 (d, 2H), 8.1 1 (d, IH), 8.22 (s, IH). 

(d) 2.Ethoxy-3-[4-(2-{4-(isopropylaminocaibonyl)phenyl}ethoxy^ acid ethyl 
ester 

4-[2-(4-Foraiylphenoxy)ethyl]-N-isopiopylbenzamide (2 g; 6.42 mmole) and (1^- 
diethoxy-2-oxoethyl) (trphenyl)phosphonium chloride (3 g; 7 mmole) were dissolved in 
chloroform. The reaction mixture was cooled on an ice bath. Tetramethylguanidine (1 g; 
8.7 mmole) was added in portions. The reaction mixture was stirred over die weekend then 
the solvent was evaporated. The residue was dissolved in ethyl acetate and the 
precipitating, triphenylphosphine oxide was filtered oft The filtrate was ev^orated. 
Ciystals were obtained by freezing an ethanol/water solution of the residue. The crystals 
were filtered off and washed with a very cold mixture of ethanol/water and 1.2 g (44.1 % • 
yield) of 2-ethoxy-3-[4.(2-{4Kisopropylaminocaibonyl)phenyl}etho^^^ acid 
ethyl ester was obtained. 
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*H.NMR (400 MHz; CDCI3): 5 127 (d. 6H), 1.37 (t, 6H), 3,15 (t, 2H), 3.98 (q, 2H), 4.22 
(t, 2H), 429 (m, 3H), 5.93 (bs, IH), 6.88 (d, 2H), 6.96 {s,lH), 7.35 (d, 2H), 7.69-7.76 (m, 
4H). 

"C-NMR (100.6 MHz CDCI3): 8 15.4, 16.6, 24.0, 36.6, 42.9, 62.1, 68.6, 69.2, 115.6, 
125.0, 127.7, 128.1, 130.2, 132.8, 134.4, 142.9, 144.2, 160.2, 166.0, 167.5. 

(e) 2-Ethoxy-3-[4-(2-{4-(isopropylaminocarbonyl)phenyl}e acid 
ethyl ester 

2-Ethoxy-3-[4^2-{4-<isopropylaminocaibonyl)phenyl}etto acid ethyl 

ester was hydzogenated using the same method as in Example 1(d) to give 2-edioxy-3-[4- 
(2-{4-(isopropjiaminocaibonyl)phenyl}ethoxy)phenyl]propanoic acid ethyl ester. 

•H-NMR (400 MHz; CDCI3): S 1.17 (t, 3H), 1.21-1.28 (m, 9H), 2.95 (d, 2H), 3.12 (t, 2H), 
3.31-3.39 (m, IH), 3.56-3.64 (m. IH), 3.96 (t, IH), 4.13-4.20 (m, 4H), 4.26-4.32 (m, IH), 
5.95 (bs, IH), 6.8 (d, 2H), 7.14 (d, 2H), 7.33 (d,2H), 7.71 (d, 2H). 

"C-NMR (100 MHz; CDCI3): 6 15 J, 16,1, 24.0, 36.7, 39.6, 42.9, 61.8, 673, 69A 81.5, 
115.4, 128.1, 130.2, 130.6, 131.5, 134.3, 143.1, 158.5, 167.6, 173.6. 

Example 107. 2-Ethoxy-3-[4-(2*{4-(isopiopylaminocaxbonyl)phenyl}- 
ethoxy)phenyl]propanoic acid 



2-Ethoxy-3-[4-(2-{4-(isopropylaminocarbonyl)phenyl}ethoxy)phenyl]propanoic acid ethyl 
ester (described in Example 106) (Ig; 2.34 mmole) was dissolved in tetrahydrofiiran (10 
ml). Lithium hydroxide (0.056 g; 234 mmole) dissolved in water (6 ml) was added slowly 
in portions during 20 minutes. The reaction mixture was stirred at room temperature for 3 
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hours and flien diluted with water followed by carefiil evspoiation of tetrahydiofuran. The 
residual water phase was extracted once with diethyl ether, thai acidified and extracted 
wifli ethyl acetate. The ethyl acetate phase was washed with brine, dried with sodium 
sul&teand eva|X)rated. 

The residue was dissolved in methanol (10 ml) and sodium hydroxide (0.109 g; 1.73 
mmole) in water (3.5 ml) was added. The solution was ev^orated and the residue 
redissolved in water. Freeze drying gave 0.643 g (65.2 % yield) of 2-elhoxy-3-[4-(2-{4- 
(isopropylaminocaibonyl)phenyl}ethoxy)phKiyl]propanoicacid. 

'H-NMR (400 MHz; D^O): 8 1.04 (t, 3H). 1.2 (4 6H). 2.73-2.81 (m. IH), 2.88-2.97 (m. 
3H), 3.22-3.31 (m. IH), 3.45-3 J5 (m, IH). 3.86-3.92 (m,lH), 4.09 (m. 3H), 6.77 (d, 2H), 
7.6 (d, 2H), 724 (d, 2H), 7.58 (d, 2H). 

"C-NMR (100 MHz; D,0): 8 15 J, 22.6, 33.8, 293, 43.4, 66.7, 69.6, 83.6. 1 15.9, 128.3, 
130.2, 131.4, 132.3, 133.2, 143.9,170.5, 181.4 

Example 108. (S)-2-ethoxy-3-(4-{2-[4-({[2-(methylsulfanyl)amlino]carbothioyl}amino)- 
phenyl]ethoxy}phenyl)piQpanoic acid 

3-{4-[2-(4-Aminophenyl)ethoxy]phenyi}.(S>2-ethoxypropanoic add hydro chloride 
(described in Example 56a) (0J2 g; 0J47 mmole) was dissolved in tetiahydio&rane (5 ml). 
Sodium hydrogencaibonate (0.053 g; 0.63 1 mmole) was added and die mixture was stined 
for a little while. 2-^ettiyltiuo^henyl isocyanate (0.108g; 0.596 mmole) was then added. 
The reaction mixture wias stirred overnight and then evaporated to dryness. 
Chromatogr^hy of die residue on silica gel using dichloromethane and then methanol in 
dichloromethane (2%. 4%, 10% and 20%) as eluant gave 021g (75 % yield) of 2-(S)-2- 

ethoxy-3<4-{2-[4-({[2-(methjdsulfianyl)anilino]carboduoyl}aniino)phenyl]eflioxy}- 
phenyl)propanoic acid. 
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'H-NMR (600 MHz; DMSCHW: 5 0.96(t, J = 7 Hz. 3H), 2 J5(s. 3H), 2.70(dd, J = 14, 8 
Hz, IH). 2.81(dd, J = 14. 5 Hz, IH), 2.93(t. J = 6.6 Hz, 2H), 3.18-3.23(m, IH), 3.42- 
3.47(m, IH), 3.82(dd, J = 8, 5 Hz, IH), 4.08(t, J = 6.6 Hz, 2H), 6.76(d, J = 8.7 Hz, 2H), 
7.06(4 J = 8.4 Hz, 2H), 7.12(dd, J = 7.7, 7.4 Hz. IH), 7.19-726(m, 4H), 7.31(d, J = 7.7 
Hz, IH). 7.39(d, J = 8.4 Hz. 2H), 921(s, IH) and 9.84(s. IH). 

"C-NMR (150 MHz, DMSCHj): 6 1529, 15.49, 34.88, 38.11, 65.22, 68.46. 8025, 
114.52(2C). 124.37(2C), 125.42, 126.67, 127.57, 129.14, 129.46(2C), 13028, 130.70(2C), 
135.44, 136.47, 136.89, 137.90, 15734, 174.45, 180.86. 

Example 109. 2-Isopn)poxy-3-[4-({4-[(methylsulf(myl)oxy]pheiiethyl}- 
oxy)phenyl]propanoic acid 

(a) Benzyl 2-isopropo]Qracetate 

Benzyl 2-isopropoxyacetate was synthesized using the same method as in Exaixq)ie 58a 
from isopropoxyacetic acid. 

'H.NMR(500 MHz; CDO^: 8 U3(d. J = 6 Hz, 6H), 3.68-3.75(m. IH), 4.15(s. 2H), 
5.23(s, 2H), 7,36-7.41(m, 5H). 

(b) Benzyl 3-[4-(benzyloxy^hMQrl].2.isopropoxy-2-propenoate 

Benzyl 3-[4^enzyloxy)phenyl]-2-isoprDpoxy-2-propCToate was synthesized fiom ben^l 
2-isopropoxyacetate using the same method as in Example 58b. 

'H-NMR of E and Z isomer mixture(400 MHz; CDClj): d 1 J l(d, J = 6 Hz, 6H of one 
isomer), 1.32(d, J = 6 Hz, 6H of one isomer), 4.45-4.53(m, IH), 5.10(s, 2H). 5.3 l(s, 2H of 
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one isomer), 5.32(s, 2H of one isomer), 6.98-7.01(m, 2H), 7.07(s, IH of one isomer), 
7.08(s, IH of one isomer), 7.35-7.47(m, lOH), 7.81-7.85(m, 2H). 

"C-NMR(100 MHz; CDCl,): 8 22.41(2C), 66.60, 69.85, 74.31, 114.53(2C), 124.64, 
126.79, 127.38(2C). 127.94, 128.10(2Q, 128.15, 128.50(4C), 131.84(2C), 135.89, 136.62, 
141.64, 159.08, 164.81. 

(c) 3-(4-Hydn>xyphenyl>2-isopiopoxypropanoic acid 

3-(4-Hydroxyphenyl)-2-isopTopoxypropanoic acid was synthesized fiom bdizyl 3-[4- 
(benzylo3Qr)phenyl]-2-isopn)poxy-2-piopenoate using die same method as in Exanq>le 58c. 

'H-NMR(500 MHz; CDCl,): 6 1.08(d, J = 6 Hz, 3H), 1.21(d, J = 6 Hz, 3H), 2.93(dd, J = 
14, 8 Hz, IH), 3.10(dd, J = 14, 4 Hz, IH), 3.56-3.63(m, IH), 4.14(dd, J =8. 4 Hz, IH), 
6.80(d. J = 8.3 Hz. 2H), 7.15(d. J = 8 J Hz, 2H). 

(d) 3-(4-HydroxyphenyI>2-isopropoxypropanoic acid methyl ester 

Methyl 3-(4-hydroxyi>henyl)-2-isopropoxypropanoate was synthesized using ibs same 
method as in &cample 58d fiom 3-(4-hydioxyphenyl)-2-isopropo}^propai)oic acid. 

•H-NMR(500 MHz; CDCl,): 8 1.00(d, J = 6 Hz, 3H), 1.18(d, J = 6 Hz, 3H), 2.90(dd, J = 
14, 8.5 Hz, IH), 2.98(dd, J = 14, 5 Hz, IH). 3.50-3.57(m, 11^, 3.74(s, 3H), 4.07(dd, J = 
8.5, 5 Hz, IH), 6.78(d, J = 8.3 Hz, 2H) and 7.13(d, J = 8.3 Hz). 

(e) 2-Isopropoxy-3-[4-(2-(4-methyIsulfonyloxyphenyI}ethoxy)phenyl]propanoic acid 
methyl ester 
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24sopropoxy-3-[4-(2-{4-methylsulfonyloxyphenyI}eA^ add methyl 

ester was synthesized from 3-(4-hydroxyphenyl)-2-isopropoxypropanoic acid methyl ester 
and 2-(4-methanesiiIfonyloxyphenyl)ethybnethanesulfonate (described in Example lb) 
using the same method as in Example S8e. 

»H-NMR(500 MHz; CDCU: d 0.99(d, J = 6 Hz, 3H), 1.17(t, J = 6 Hz. 3H). 2.90 (dd, J = 
13.8, 8.6 Hz, IH), 2.97 (dd, J = 13.8, 5 Hz, IH), 3.12(t, J = 7 Hz, 2H), 3.15 (s, 3H), 3.50- 
3.55(m, IH), 3.73 (s, 3H), 4.05 (dd, J = 8.6. 5 Hz, IH), 4.17(t, J = 7 Hz, 2H). 6.83 (d, J = 
8.6 Hz. 2H), 7.17 (d, J = 8.6 Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H). 

"C-NMR(100 MHz; CDCI3): d 21.40. 22.49, 35.10, 3723, 38.82, 51.80, 68.13, 72,39, 
78.33, 11420(2C), 121.90(2Q. 129.62, 130.43(2C), 130.51(2C), 137,92, 147.80, 15732, 
173.48. 

(f) 2-Isopropoxy-3-[4-(2- {4-methylsulfonyIoxyphenyl} ethoxy)phenyl]propanoic acid 

2-Isopropoxy-3-[4-(2-{4-methylsulfonyloxyphenyl}ethoxy)phenyl]propm^ acid methyl 
ester (0.1 g; 0.229 mmole) was dissolved in tetnihydiofuran(2 ml). Litfaimn hydroxide 
(0.006 g; 0.25 mmole) in water (2 ml) was added. The reaction mixture was stirred at room 
temperature for 8 hours. Tetrahydrofuran was evaporated. The remaining water solution 
was extracted with diethyl ether. The water solution was then acidified wi^ hydorchloric 
acid ( 1 %) to pH-^2 and extracted twice with ethyl acetate. The organic phases were 
combined and dried with magnesium sulfiite. The solvent was evaporated and 0.085 g (88 
% yield) of 2-isopn)poxy-3-[4-(2-{4-methylsuIfonyloxyphenyl}ethoxy)phenyl]pro^ 
acid was obtained. 

'H-NMR(400 MHz; CDCI3): 5 0.99(d, J = 6 Hz, 3H). 1.15(d, J = 6 Hz, 3H), 2.88(dd, J = 
13.6, 8.3 Hz, IH), 3.01.3.1 l(m. 3H). 3.11(s, 3H), 3.49-3.58(m, IH), 4.07(dd, J = 8 J, 3.9 
Hz. IH), 4.13(t. J = 6.8 Hz. 2H). 6.80(d, J = 8.3 Hz, 2H). 7.14(d, J - 8.8 Hz. 2H), 721(d, J 
= 8,8 Hz, 2H) and 732(d, J = 8.3 Hz, 2H). 
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'*C.NMR(100 MHz; CDCI3): 5 21.68, 22.16, 35.07, 37.21, 38.29, 68.12, 73.12, 77.73, 
114.28 (2C), 121.89 (2C), 129.02, 130.49 (2C), 130.57 (2C),137.89, 147.79, 157.47 and 
175.89. 

Biological activity 

The biological activity of the compounds of the invention was tested in obese diabetic mice 
of the Umei ob/ob strain. Groiq)s of mice received the test compound by gavage once 
daily for 7 days. On the last day of the e3q)eiiment the animals were anesthetized 2h after 
dose in a non-fed state and blood was collected from an incised artery. Plasma was 
analyzed for concentration of glucose, insulin and triglycerides. A group of untreated obese 
diabetic mice of the same age served as controL The weight of the mice was measured 
before and after the experiment and the obtained weight gain was compared to the weight 
gain of the control animals. The individual values for glucose, insulin and triglyceride 
levels of the mice ftom the test group were expressed as the percent range of the 
conresponding values fiom the control groq). 

The desired **thetapeatic efTecf* was calculated as the average percent reduction of the 
three variables glucose, insulin and triglycerides below the levels in the control animals. 
The tiier^eutic effect of the tested compounds according to the invention was compared to 
the same effect in the prior ait conq)ound troglitazone, administrered by gavage in the oral 
dose of 100 ^mol/kg for 7 days. 

The siq)erior effects of the tested compounds according to the invention compared to that 
of troglitazone when given in the same oral dose demonstrate the increased potency and 
efSciacy of the claimed compounds. 
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Abbreviations 



NIDDM non insulin dependent diabetes mellitus 

IRS insulin resistance syndrom 

VLDL very low density lipoproteins 

HDL high density lipoproteins 

PPAR peroxisome proliforator activated receptor 

LDA lithium diisopropylamide 

LHMDS lithium hexamethyldisilyiamine 

DMF dimethylfomiamide 

DEAD diethyl azodicarboxylate 

ADDP azodicaibonyl dipiperidine 

EDC l-(3-dimethylaminopropyl)-3-ethylcarbodiinude 

DCC dicyclohexylcazbodiimide 

HBTU 0-ben2otriazoH-yl-N,NJ^*,N*-tetramethyluronium hexafluorophosphate 

TBTU 0-benzotriazol-l-yl-N^^* JT*-tetramethyluromum tetrafiuoroborate 

PyBop benzotriazole-l-yl-oxy-tris-pyrolidino-phoq)honium hexafluorophosphate 

TEA triediylamine 

DiPEA diisopropyletfaylamine 

TLC thin layer chromatography 

THF tetiahydrofuran 

Pd/C palladium on charcoal 

H0BtxH20 1-hydroxybenzotriazole-hydrate 

t triplet 

s singlet 

d doublet 

q quartet 

qyint quintet 

m multiplet 

br broad 
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DMSO dimetiiyl sulfoxide 

DIB AL diisobutylalmninium hydride 



wo 99/62871 



PCT/SE99/00942 



ISl 



CLAIMS 



1. A compound having the general fonnula 



D 




[CHJn-CHj-o 




A 



D" 



and stereo - and optical isomers and racemates thereof as well as phaimaceutically 
acceptable salts, solvates and crystalline forms thereof^ in which fonnula A is situated in 
^ ortho, meta or para position and represents 

II I ? 

— C -C — COR or — c =C - COR. wherein 

I I 

R^R^ 

R is hydrogen; 

-OR^, wherein R^ represents hydrogen, alkyU aryl or alkylaryl; 
-NR^^, wherein R^ and R^ are the same or difTerent and is as deiSned above 
and R^ represents hydrogen, alkyi, aryl, alkylaryl, cyano, - OH, -QdUgrl, -Oaryl, - 
OaBcylaiyl, •COR*' or -S02R^ wherein R^ represents hydrogen, alkyl, aryl or 
alkylaryl and R^ represents alkyl, aryl or alkylaryl; 

R^ is alkyl, aryl, alkenyl, alkynyl, cyano; 

^R*, wherein R* is aUgrl, acyl, aryl or alkylaryl; 
f f 

-©-[CHJm -OR , wherein R represents hydrogen, alkyl, acyU aryl or allgrlaryl 

and m represents an integer 1-8; 

-OCONR^^, whCTein R^ and R^ are as defined above; 

-SR^, wherein R^ is as defined above; 

-S02NR^^, wherein R^ and R^ are as defined above; 



wo 99/62871 



PCT/SE99/00942 



152 

•S020R^ wherein is as defined above; 
- COOR^, wherein R^ is as defined above; 
R^ is hydrogen, halogen, aDcyl, aryl, or alkylaryl, 

R^ and R"* are the same or different and each represents hydrogen, alkyl, aryl, or alkylaiyl, 
nis an integer 1-6, 

D is situated in the ortho, meta or para position and represents 
-0S02R*^, wherein R*^ is as defined above; 
-OCONR^R*, wherein R^ and R* are as defined above; 
-NR^COOR^ wherein R^ and R^ are as defined above; 
-NR^COR*, wherein R^ and R* are as defined above; . 
-NR^^ wherem R° and R^ are as defined above; 
-NR''S02R^ wherein R*" and axe as defined above; 
-NR^CONR^^ wherdn R*, R*^ and R^ are the same or dififermt and each 
represents hydrogen, alkyl, aryl, or alkylaryl; 

-NR*^CSNR^^ wherein R^ R"^ and R^ are the same or dififercnt and each 

represents hydrogen, alkyl, aryl or alkylaryl; 

-S02R^, wherein R^ is as defined above; 

-SOR^, wherein R^ is as defined above; 

-SR^ wherein R^ is as defined above; 

-S02>IR^ , wherein R and R are as defined above; 

-S02bR^ wherein R^ is as defined above; 

-CN. 

-CONR^^ ixdierein R^ and R^ are as defined above; 
D' is situated in the ortho, meta or para position and represents 

hydrogen, alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO2, -NR%.^ wherein R^* 

and R^ are as defined above; 

-OR^, wherein R^is as defined above; 

-OS02R^ wherein R^ is as defined above; 
D*' is situated in the ortho, meta or paia position and represents 
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hydrogen, alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO2, -NR^R^ wherein 

and are as defined above; 

-OR^, wherein R^is as defined above. 

-0SC)2R^ wherein R^ is as defined above. 

2. A compound according to claim 1 with the exception of (S)-2-ethoxy-3-[4-(2-{4- 
methanesulfonyloxyphenyl}ethoxy)pheayl]propanoic acid, and 3-{4-[2-(4-^- 
butoxycarbonylaminophenyl)ethoxy]phenyl} -(S>*2-ethoxypropanoic acid. 

3. A compound according to any of claims 1 or 2, wherein 
A is situated in the meta or para position and represents, 



R^ 
I I 

~ C - C — COR, wherein 

I I 

R*R^ 

Ris hydrogen; 

-OR* , wherein R* is as defined in claim 1; 

-NR^\ wherein R* and R^ are the same or different and R* isias^defined in claim 
1 and R^ represents hydrogen, alkyl, aryl, alkylaiyU cyano, *0H, -Oalkyl ^ 

-OaDcylaryl; 
R^ is cyano; 

-OR^ wherein R^ is as defined in claim 1; 

-0-[CH2]ln-0R^ herein m and R^ are as defined in claim 1; 
R^is hydrogen or alkyl; 
R^is hydrogen or alkyl; 
R^ is hydrogen; 
n is an integer 1-3; 
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D is situated in the ortho, meta or para position and represents 
-0S02R^, wherein is as defined in claim 1 ; 
-OCONR^^, wherein R* and R^ are as defined in claim 1 ; 
-NR^COOR^, wherein R^ and R^ are as defined in claim 1; 
.NR^COR^ wherein R^" and R* are as defined in claim 1: 
-NR^^ wherein R^ and R^ are as defined in claim 1; 
•NR^S02R^» wherein R^ and R^ are as defined in claim 1; 
-NR*^CONR*r\ wherein R^ R*^ and R^ are as defined in claim 1 ; 
-NR^CSNR^^ wherein R^ R^ and R^ are as defined in claim 1 ; 
-S02R^ wherein R^ is as defined in claim 1; 
-SR^ wherein R^ is as defined in claim 1 ; 

-CONR^^ wherein R* and R^ are as defined in claim 1; 
D* is situated in the ortho, meta or para position and represents 
hydrogen, allqrl, alkylaryl, halogen, -CN or -NO2; 
-0R^ wherein R^ is hydrogen or dlkyl; 
is situated m the ortho, meta or para position and represents 
hydrogen, allgrl, aDc/laryl, halogen, -CN or -NO2; 
-OR^, wherein R^ is as above. 

4. A compound according to claim 3, wherein 

A is situated in the meta or para position; 

R is - 0R^ wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, aUqrlaiyl, cyano, -Oalkyl or -Oalkylaryl; 

R^is - Oalkyl; 

R is hydrogen or alkyl; 

R^is hydrogen or alkyU 

R"^ is hydrogen; 

nis an integer 1-3, 

Dis situated in the or&o, meta or para position and represents 
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NR^COOR^ whCTcin R^, and R** are as defined in claim 1 ; 



D' is hydrogen. 
D" is hydrogen. 

5. A compound acxording to claim 4, wherein 
A is situated in the para position; 

R is -OH, -Oalkyl or -Oalkylaiyl; 

-NH2> -NHOalkylaryl or -NHCN; 
r' is -Oalkyl, preferably -Olower alkyl; 
R is hydrogen; 
R^ is hydrogen; 
nis themtegerl; 

Dis situated in the para position, and represents -NR^COOR^, wherein 
R^is as defined in claim 1 and R^ represents hydrogen or alkyl. 

6. A compound according to claim 5, wherein 

D is -NR^COOalkyl, wherein R? represents hydrogen or lower alkyl. 

7. A compound according to claim 3, wherein 
A is situated in the meta or para position. 

R is -0R^ wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHR^ wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylaryl; 



R'is 



-Oalkyl; 

hydrogen or alkyl; 
hydrogen or alkyl; 
hydrogen; 
an integer 1-3; 

situated in the ortho, meta or para position and represents 
-NR^COR^ wherein R^ and R^ are as defined in claim 1 ; 




nis 



Dis 



D'is 



hydrogen. 
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D" is hydrogen. 

8. A compound according to claim 7, wherein 
A is situated in the para position; 

Ris -OH,-Oalkylor-OalkyIaryl; 

-NH2, -NHOalkylaryl or -NHCN; 
is -OaDcyl, preferably -Olower alkyl; 
R^ is hydrogen; 
R"^ is hydrogen; 
nis ttie integer 1; 

D is situated m the para position, and represents -NR^COR^ wherein 

R^ is and as defined.in claim 1 and R^ represents hydrogen or aUsyL. 

9. A compound according to claim 8, wherein 

D is -NHCOR^^alkyl, wherein R^ is as defined in claim 1 . 

10. A compound according to claim 3, wherein 
A is situated in the meta or para position, 

Ris -0R^ wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHr\ wherein R^ is hydrogen, alkyl, allqrlaryl, cyano, -Oalkyl or -Oalkylaiyl; 
R^s -Oalkyl, 
R is hydrogen; 
R^ is hydrogen or allgrl; 
R^ is hydrogen; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and represents 

-S02R^, wherein R** is as defined in claim 1; 
D* is hydrogen; 
D*' is hydrogen. 
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1 1 . A compound according to claim 10, wherein 
A is situated in the para position; 
R is -OH, -Oalkyl or -Oalkylaryl; 

-NH2, -NHOalkylaryl or -NHCN; 
is -Oalkyl, preferably -Glower alkyl; 
R^ is hydrogen; 
nis the integer 1; 

D is situated in flie para position and represents -S02R^ wherein R^ is as defined in 
claim 1. 



12. A compound according to claim 3, wherein 
A is situated in the meta or para position, 

R is -OR^, wherein R* is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein R** is hydrogen, alkyl, alkylaiyl, cyano, -Oalkyl or 

-Oalkylaryl; 
R^ is -Oalkyl; 
R is hydrogen; 
R^ is hydrogen or alkyl, 
R"* is hydrogez^ 
n is an integer 1-3, 

D is situated in the .ortho, meta or para position and represents 
-SR^ wherein R*^ is as defined in claim 1; 

D' is hydrogen; 
D" is hydrogen. 

13. A compound according to claim 12, wherdn 
A is situated in the para postion; 

R is -OH, -Oalkyl, -Oalkylaryl; 

-NHj. -NHOalkylaryl or -NHCN; 
R^ is -Oalkyl, prefisrably -Olower alkyl; 
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R is hydrogm; 
nis the integer 1; 

D is situated in the para position and represents -SR^, wherein R^ is as defined in 
claim 1. 

14. A compound according to claim 3, wherein 
A is situated in the meta or para position, 

R is -OR*, wherein R* is hydrogen, alkyl, alkylaryl; 

•NHR^, wherein R^ is hydrogen, alkyl, alkylaiyl, cyano, -Oalkyl or 

-Oalkylaryl; 
R^ is -Oalkyl; 
R is hydrogen or alkyl; 
R^is hydrogen or aDcyl; 
R* is hydrogen; 
nis an integer 1-3, 

D is situated in the ortho, meta or para position and represents 

-OCONR^^ wherein R^" and R^ are as defined in claim 1; 
D' is hydrogen; 
D" is hydrogen. 

15. A compound according to claim 14, wherein 
A is situated in the para position; 

R is OH, -Oalkyl, -Oalkylaryl; 




-NHj. -NHOalkylaryl, -NHCN; 
hydrogen; 



hydrogen; 



Dis 



nis 



the integer 1; 

situated in the para position, and represents 
-OCONHR^, vv^erein R^ is as defined in claim 1. 
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16. A conqx>und according to claim 15, wherein 
is -Oalkyl, preferably -Olower alkyi; 

D is -OCONHalkyl. 

17. A compound according to claim 3, wherein 
A is situated in the meta or para position, 

R is -0R^ wherein R^ is hydrogen, aU^l, alkylaiyl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or 

-Oalkylaiyl; 
R^is -OalkyU 
R^is hydrogen or aUcyl; 
R^ is hydrogen or alkyl, 
R*is hydrogoi; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and represents 
-NR^S02R^ wherein R^ and R^ are as defined in claim 1; 
D' is hydrogen; 
D" is hydrogen. 

18. A compound according to claim 17, wherein 
A is situated in the para position; 

Ris -OH, -Oalkyl, -Oalkylaryl; 

-NHj, -NHOalkylaryl or -NHCN; 
R is hydiogai; 
R^ is hydrogen; 
nis the integer 1, 

D is situated in the para position, and represents 

-NR^S02R^ wherein R*^ is as defined in claim 1 and R^ is hydrogen or alkyl 

19. A compound according to claim 18, wherein 
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is -Oalkyl, piefisrably -Olower allgrl; 
D is -NR^SOjalkyl wherein is hydrogen or alkyl. 

20. A compound according to claim 3, wherein 
A is situated in the meta or para position, 

R is -OR^ wherein R^ is hydrogen, alkyl or alkylaryl; 

-NHR^ wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or 

-Oalkylaiyl; 
R^ is -Oalkyl; 
R^ is hydrogen or alkyl; 
R^ is hydrogen or aDqrl, 
R^is hydrogen; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and rq}resents 

-KR^^ wherein R^ and R^ are as defined in claim 1 ; 
D' is hydrogen; 
^ D" is hydrogen. 

21. A compound according to claim 20, wherein 
A is situated in Hie para position; 

Ris ^H, -Oalkyl, -OaDcyiaryU 

-NH2, -NHOalkylaryl or -NHCN; 
R^ is hydrogen; 
R*^ is hydrogeI^ 
nis fheintegerl; 

D is situated in the para position, and represents 

-MR V wherein R*^ is as defined in claim 1 and is hydrogen or alkyl. 

22. A compound according to claim 21, wherein 
R^ is -Oalkyl, preferably -Olower alkyl; 
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D is -NR^alkyl wherein is hydrogen or alkyl. 

23. A compound according to claim 3, wherein 
A is situated in the meta or para position, 

R is -OR*, wherein R* is hydrogen, alkyl or alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or 

-OaDqrlaryl; 
R^ is -Oalkyl; 
R^ is hydrogen or alkyl; 
R^ is hydrogen or alkyl, 
R^ is hydrogen; 
nis an integer 1-3; 

D is situated in the ordio, meta or para position and represents 

-NR^CONR^\ wherein R^ R^ and R^ are as defined in claim 1; 
D* is hydrogen; 
D** is hydrogen. 

24. A compound according to claim 23, wherein 
A is situated in the para position; 

Ris -OH, -Oalkyl -Oalkylaryl; 

-NH2, -NHOalkylaryl or -NHCN; 
R^ is hydrogen; 
R^ is hydrogen; 
nis the integer 1; 

D is situated in the para position, and represents 

-NHCONHR^ wherein R^ is as defined in claim 1. 
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25. A compound according to claim 24, >^erein 
is -Oalkyl, preferably -Olower alkyl; 

Dis -NHCONHalkyl. 

26. A compound according to claim 3, wherein 
Ais situated in the meta or para position, 

R is *0R^ wherein R^ is hydrogen, aDcyl or alkyiaiyl; 

-NHr\ wherein R*^ is hydrogen, alkyl, alkylaryU cyano, -Oalkyl or 

-OalkylaryU 
R^ is -Oalkyl; 
R^ is hydrogen or alkyl; 
R^ is hydrogen or alkyl; 
R"^ is hydrogen; 
nis an integer 1-3; 

D is situated in the ortho, meta or para position and represents 

-^IR*'CSNR'*R^ wherein R*, R*" and R*" are as defined in claim 1; 
D' is hydrogen; 
D" is hydrogen. 

27. A compound according to claim 26, wherein 
Ais situated in the para position; 

R is -OH, -Oalkyl, -Oalkylaryl; 



nis 




Dis 



-NHj* -NHOalkylaryl or -NHCN; 

hydrogen; 

hydrogen; 

die integer 1; 

situated in the para position, and represents 
-NHCSNHR^ wherein R^ is as defined in claim 1. 
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28. A compound accoxding to claim 27, wherein 
is -Olower alkyl; 

Dis -NHCSNHalkyl. 

29. A compound according to claim 3, wherein 
A is situated in the meta or para position, 

R is -OR^, wherein R* is hydrogen, alkyl, alkylaryl; 

-NHR^, wherein R^ is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylaryl; 
R^ is Oalkyl; 
R is hydrogen or alkyl; 
R^ is hydrogen or alkyl; 
R^ is hydrogen; 
nis an integer 1-3, 

D is situated in the ortho, meta or para position and represents 
-0S02R^ wherein R*^ is as defined in claim 1 ; 
is hydrogen; 
'D^is hydrogen. 

30. A compound according to claim 29, wherein 
Ais situated in the para position, 

R is -OH, -OalkyU -Oalkylaryl; 

-NH2, -NHOalkylaxyl or -NHCN; 
R is hydrogen; 

hydrogeI^ 
nis the integer 1; 

D is situated in the para position and represents 
-0S02alkyl or -OS02alkylaryL 

31. A compoimd according to claim 30, wherein 
r' is -Oalkyl, preferably -Olower alkyl; 
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Dis -OSOaalkyL 

32. A compound according to any of the preceding claims being 

2- Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyI} ethoxy)pheaiyl]propanoic acid; 

3- {4-[2-(4-reft-Butoxycaibonylaminophenyl)eliioxy]phenyl} -2-ettioxypropanoic acid; 
2-EthoxyO-{4-[2-(4-metlianesulfonyIphenyl)ethoxy]phenyl}propa^ acid; 
2-Ethoxy-3-{4-[2-(4-methylsulfenylphenyl)ethoxy]phenyl}propanoic acid; 

2- EthoxyO-[4-(2-{4.isobutyrylaminophenyl}ethoxy)phenyl]prop acid; 

3- {4-[2-(4-rert-Butylcaibamoyloxyphenyl)ethoxy]phenyl}-2-ethoxyp acid ethyl ester, 

2-Ethoxy-3-{4-[2-(4-methanesdfonylanunophenyl)ethoxy]phm^^ acid; 

iSr<:yano-2-^thoxy-3-[4K2-{4-meflianesulfbnyloxy^ ssnids; 

Ar-Ben2yloxy-2-ethoxy-3-[4K2-{4-methanesulfonyloxy^ anudc; 

2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic amide; 

2-Ethoxy-3-{4-[3-(3-metiianesulfonyloxyphenyl)propoxy]phenyi}pro^ acid ethyl 
ester» 

2-Ethoxy-3K4-{2-[4K2-pn>panesulfonyloxy)phenyl]eflioxy}phenyl)pio^ acid; 
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3-[4.{2-(4.[fert.Butoxycarbonyl(me%l)amino]phenyl)e&^^ 
ethoxypropanoic acid; 

(S)-2-Ethoxy-3-[4- {2-[4-(methoxycart>onylaixiino)phenyl)ethoxy]phenyl}propanoic acid; 

2- Ethoxy-3-{4-[2-(4-methylcaibamoyioxyphenyl)ethoxy]phenyl}piDpaiw add etiiyl 
ester; 

3- [4- {2-(4-[Ben2yloxycaibonylamino]pheayl)ethoxy}phen^^ acid; 

3- {4-[2-(4-reit-Butoxycaibonylaininopheayl)eaoxy]-3-meth^ 
ethoxypropanoic acid; 

3-[4-(2-{4-rerr-Butoxycarbonylaminophenyl}ethoxy)phenyl]-2-(2^,2- 
tiifluoioethoxy)piopanoic acid methyl ester; 

(S)-2-Moxy-3-(4.{2-[4-(phenylsulfonyl)phenyl]ethoxy}pheny^^ acid; 

and, where applicable, stereo- and optical isomers and racemates thereof as well as 
phannaceutically acceptable salts, solvates and crystalline forms thereof. 

33. A compound accozxling to any of the preceding claims wherein the compound is one of 
the possible enantiomers. 

34. A process for preparing a compound according to claim U characterized by 
a) condensating a compound of Ae formula II 
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HjC-COR III or 

in which formulas D,D',D",ii,R,r' and R"* are as defined in claim 1 andL' =L'^ = L' 
are phenyl or L ^ = are OR*^ (wherein R^ is as defined in claim 1 ) and is =0, 
whereafter, if desired, reducing the double bond and removing protective groins, to the 
formation of a compound of formula I wherein R^ and R^ are hydrogen, or 

b) reacting a carbonyl compound of die formula n 




II 



with a compound of the formula Vn 

I 

H-C-COR VII 
I 

r2 



i:-P-CH-COR 



I 

r^ 



IV 
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I 3 7 

m which formulas D, D*, D", n, R and R are as defined m claim 1 and R is alkyl, aiyl or 
alkylaryl, followed by dehydroxylation and, if necessary, by removal of protective groups, 
to the formation of a compound of the formula I, where A is -C31^R'*-CR^R^-C0R, 

4 

5 wherein R is hydrogen, or 

c) reacting a conq)Ound of the formula Vm 



10 




[CHJ„-CH,.0— 



I 

c-x 

I 

R* 



Vlil 



.15 



with a compound of the fonnula Vn 



I 

H-C-COR 

I 

R* 



VII 



in which foimulas D, D', D", n, R, R*, R^, R^ and R^ are as defined in claim 1 and X is a 
leaving groiq>, whereafter, if necessary, removing protective groups to the formation of a 
compound of the formula I wherein A is -CR R -CR R -COR, or 

20 d) reacting a conq)Ound of the formula V 



D' 
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with a compound of die fomiula X 




in which formulas D,D',D'\nandAareas defined in claim 1 and is - OH or a leaving 
group, whereafter, if necessary, removing protective groups, or 

e) converting a compound ofthe formula XI 



XI 



in wM A formuk D, D\ n, R, R^ and R"* are as defined in claim 1 and X" ^ 
followed, if necessary, by removal of protective groups, to the formation of a compound of 
the formula I, wherein A is -CR^l^-CR^R^-COR, whcrem R* is 
•0R^ wherein R* is as defined in claim 1, 
-©-[CHJm-OR^i wherein m and R^ are as defined in claim 1, 
-OCONR^^ wherein R* and R^ are as defined in claim 1, 



f) reacting a compound of ttie formula Xm 



Y^lCHi,-CH,-OY^i.i.COR XIII 



D' D" 
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with a thiol, in which fonnula D, D\ D**, n, R, R^, and R"* are as defined in claim 1 and 

3 4 

X' is halogen, to the fonnation of a compound of the fonnula I wherein A is • CR R - 

CR^R^ - COR, wherein R* is 

•SR^ wherein R^ is as defined in claiml; or 



g) reacting a compound ofthe formula XIV 



D' D" 



XIV 



with a suitable reagent and followed by removal of protective groups, in which formula D', 
D", n and A are as defined m claiml and X^ is-OH.-SHor-NR*Titothefimnationofa 
compound ofthe formula I, wherein D is -0S02R*^, - SR^, ^onrV. -NR^'COOR^ 
-NR'COR', -NR^^ .NR'^C0NR^\ NR^SOiR"^ -NR^'CSNR^R^; wherein R*, R^ R^ 
R^, R^ and R^ are as defined in claim 1, or 

h) hydrolysis of a compound of the formula I wherein R is -OR^ wherein-R? is a 
protective group, to the fonnation of a compound ofthe formula I wherein R is -OH, or 

i) reacting a con^und ofthe fonnula I, wherein R is -OH witii a compound ofthe 
formula HNR*R^, wherein R* and R^ are as defined in claim 1, to the fonnation of a 
compound of the formula I wherein R is -NR^^, or 

j) oxidizing a compound of the fonnula XV 
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D" 



and if necessary followed by removal of protective groups, in which formula D', D'\ n and 
A are as defined in claim 1 andX^is-SOR^or-SR^whereinR^isasdefinedinclaim l,to 
the formation of a compoimd of flie formula I wherein D is -S02R^ or -SOR*^; whereafter, 
if desired, tiie compound obtained according to any of methods a) - j) is converted to a 
stereoisomer, a pharmaceutically acceptable salt thereof and/or a solvate, such as a hydrate, 
thereof. 

35. A process according to claim 34, characterized by the preparation of a compound 
according to any of claims 2-33. 

36. A compound according to any of claims 1-33 for use m therapy. 

37. A pharmaceutical formulation containing a con:q>ound according to any of claims 1-33 
as active ingredient optionally together with an acceptable carrier, adjuvant and/or diluent 

38. The use of a compound according to any of claims 1-33 in the manufacture of a 
medicament for the prophylaxis and/or treatment of clinical conditions associated with 
insulin resistance. 

39. A method for the prophylaxis and/or treatment of clinical conditions associated with 
insulin resistance whoein a therapeutically active amount of a compound according to any 
of claims 1-33 administmd to a mammal in the need of such prophylaxis and/or 
treatment. 
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40. A method according to claim 39 wherein the prophylaxis and/or treatment of clinical 
conditions associated with insulin resistance is the prophylaxis and/or treatment of 
dyslipidaemia in such conditions. 

41. A method according to claim 39 wherein the prophylaxis and/or treatment of clinical 
conditions associated with insulin resistance is the prophylaxis and/or treatment of 
hyperglycaemia in non insulin dependent diabetes mellitus. 

42. A pharmaceutical formulation for use in the prophylaxis and/or treatment of clinical 
conditions associated with insulin resistance wherein the aptive ingredient is a compound 
according to any of claims 1*33. 
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